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(wherein R 1 is a hydrogen atom or a methyl group, R 2 and R 3 are each a hydrogen atom, a hydroxyl group or a -COOR 4 
group, where R 4 is, e.g., a t-butyl group or a 2-tetrahydropyranyl group; R 5 and R 6 are each a hydrogen atom, a hydroxyl 
group or an oxo group; R 7 , R 8 and R 9 are each a hydrogen atom or a methyl group; R 10 and R 11 are each a hydrocarbon 
group having 1 to 8 carbon atoms; R 12 , R 13 and R 14 are each a hydrogen atom, a hydroxy! group or a methyl group, 
where if all of R 12 to R 14 are each a hydrogen atom or a hydroxyl group, R 10 and R 11 are not coincidental^ methyl 
groups) [wherein, when the compound includes, for example, a monomer unit of Formula (III), the compound further 
includes at least one monomer unit selected from among, for example, a monomer unit represented by the following 
Formula (V): 



(wherein R 15 and R 16 are each a hydrogen atom, a hydroxyl group or a carboxyl group; R 17 is a hydroxyl group, an 
oxo group or a carboxyl group; and R 1 has the same meaning as defined above)]. This polymeric compound has high 
etching resistance, as well as satisfactory transparency, alkali-solubility and adhesion, and is therefore useful as a 
photoresist resin. 
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Description 
Technical Field 

5 [0001] The present invention relates to a polymeric compound which is useful as a photoresist resin for use in, for 
example, the micromachining of semiconductors, and to a photoresist resin composition which contains this polymeric 
compound. 

Background Art 

10 

[0002] Positive photoresists for use in manufacturing processes of semiconductors must coincidentally have different 
characteristics such as a characteristic that an exposed portion is made soluble in alkali by light irradiation, adhesion 
to silicon wafers, plasma-etching resistance, and transparency to light used. The positive photoresist is generally used 
as a solution containing a base component polymer, a light-activatable acid generator, and several types of additives 
is for controlling the above characteristics, it is very important for the base component polymer to have the above individual 
characteristics in balance in order to prepare an appropriate resist according to its use. 

[0003] The wavelength of a light source in lithography for use in semiconductor manufacturing becomes shorter and 
shorter in recent years, and ArF excimer laser with a wavelength of 193 nm is promising as a next-generation light 
source. The use of a unit containing an alicyclic hydrocarbon skeleton has been proposed as a monomer unit for a 
) resist polymer for use in the ArF excimer laser exposure system (e.g., Japanese Patent No. 2776273). Such an alicyclic 
hydrocarbon skeleton is highly transparent with respect to light with the aforementioned wavelength and is resistant 
to etching. The use of a polymer having an adamantane skeleton as a resist polymer is also known, which adamantane 
skeleton exhibits especially high etching resistance among alicyclic hydrocarbon skeletons. However, such alicyclic 
hydrocarbon skeletons are highly hydrophobic and have therefore low adhesion to substrates, although they have high 

25 etching resistance as mentioned above. To relieve this disadvantage, the aforementioned Japanese patent therefore 
proposes a copolymer containing highly hydrophilic monomer units (adhesion-imparting monomer units) having, for 
example, a carboxyl group or a lactone ring. However, these monomer units are not resistant to etching, and the etching 
resistant of the overall polymer becomes insufficient when the polymer contains a sufficient amount of the monomer 
units to satisfy the required adhesion. 

30 [0004] Separately, Japanese Unexamined Patent Application Publication No. 11-109632 has a try at imparting hy- 
drophilicity to an adamantane skeleton by introducing a hydroxyl group thereto. However, the polymer proposed in the 
publication uses t-butyl (meth)acrylate as a monomer unit (alkali-soluble monomer unit) which becomes soluble in 
alkali by action of an acid generated by light irradiation, and the etching resistance of the overall polymer is still insuf- 
ficient. 

35 [0005] Attempts have been made to use a monomer unit having an adamantane skeleton itself as an alkali-soluble 
monomer unit (e.g., Japanese Unexamined Patent Application Publication No. 9-73173, Japanese Unexamined Patent 
Application Publication No. 9-90637, Japanese Unexamined Patent Application Publication No. 10-274852, Japanese 
Unexamined Patent Application Publication No. 10-319595, Japanese Unexamined Patent Application Publication No. 
» 11-12326, and Japanese Unexamined Patent Application Publication No. 11-119434). However, monomers lacking 

4u etching resistance are used as the adhesion-imparting monomer units in these polymers, and the overall resulting 
polymers are still insufficient in etching resistance. 

Disclosure of Invention 

45 [0006] Accordingly, it is an object of the present invention to provide a polymeric compound having not only satis- 
factory transparency, alkali-solubility, and adhesion but also high etching resistance, as well as to provide a photoresist 
resin composition containing the polymeric compound. 

[0007] After intensive investigations, the present inventors found that, when a polymer containing a monomer unit 
having an adamantane skeleton with a specific structure is used as a photoresist resin, the resulting photoresist resin 
so has satisfactory etching resistance, in addition to excellent transparency, alkali-solubility and adhesion. The present 
invention has been accomplished based on these findings. 

[0008] Specifically, the present invention provides, in an aspect, a polymeric compound which includes at least one 
monomer unit selected from among the following formulae (I), (II), (ill) and (IV): 

55 



3 





(wherein R 1 is a hydrogen atom or a methyl group, R 2 and R 3 are the same or different and are each a hydrogen atom, 
a hydroxyl group or a -COOR 4 group, where R 4 is a t-butyl group, a 2-tetrahydrofuranyl group, a 2-tetrahydropyranyl 

40 group or an 2-oxepanyl group; R 5 and R 6 are the same or different and are each a hydrogen atom, a hydroxyl group 
or an oxo group; R 7 , R 8 and R 9 are the same or different and are each a hydrogen atom or a methyl group; R 10 and 
R 11 are the same or different and are each a hydrocarbon group having 1 to 8 carbon atoms; R 12 , R 13 and R 14 are the 
same or different and are each a hydrogen atom, a hydroxyl group or a methyl group, where if all of R 12 to R 14 are 
each a hydrogen atom or a hydroxyl group, R 10 and R 11 are not coincidentally methyl groups) 

45 [wherein, when the polymeric compound comprises a monomer unit of Formula (II) in which R 5 =R 6 =H or comprises a 
monomer unit of Formula (111), the polymeric compound further comprises at least one monomer unit selected from 
among a monomer unit represented by Formula (I), a monomer unit of Formula (II) in which at least one of R 5 and R 6 
is a hydroxyl group or an oxo group, a monomer unit represented by Formula (IV) and a monomer unit represented by 
the following Formula (V): 

50 



55 



4 



■r 
t 



EP 1 172 384 A1 



R 1 

! 



c=o 



10 




15 (wherein R 15 and R 16 are the same or different and are each a hydrogen atom, a hydroxyl group or a carboxyl group; 
R17 i s a hydroxyl group, an oxo group or a carboxyl group; and R 1 has the same meaning as defined above)]. 
[0009] The polymeric compound may include at least one monomer unit selected from among Formulae (I), (II) and 
(III); and at least one monomer unit represented by Formula (V). 

[0010] Alternatively, the polymeric compound may include at least one monomer unit represented by Formula (IV); 
) and at least one monomer unit (excluding the monomer unit represented by Formula (IV)) selected from the following 
formulae (VI) and (II): 



30 



35 




(vi) <"> 

(wherein R 1 is a hydrogen atom or a methyl group; R 18 and R 19 are the same or different and are each a hydrocarbon 
group having 1 to 8 carbon atoms; R 20 and R 21 are the same or different and are each a hydrogen atom, a hydroxyl 
group, a carboxyl group or a -COOR group; R 22 is a hydroxyl group, an oxo group, a carboxyl group or a -COOR group, 
45 where R is a t-butyl group, a 2-tetrahydrofuranyl group, a 2-tetrahydropyranyl group or an 2-oxepanyl group; m denotes 
0 or 1; and R 5 and R 6 are the same or different and are each a hydrogen atom, a hydroxyl group or an oxo group). 
[0011] The polymeric compound may further include at least one monomer unit selected from among a monomer 
unit represented by the following Formula (VII): 
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R 1 

-£-CH 2 -C } 




(VII) 



(wherein R 1 and R23 are the same or different and are each a hydrogen atom or a methyl group), a monomer unit 
represented by the following Formula (VIII): 

R 1 

-f-CH 2 -C )- 

,C=0 (VIII) 
0 

R^-R 25 



(wherein R24 is a tricyclo[5.2.1.02.6] d ecylmethyl group, a tetracyclo[4.4.0.l2.5.i7,io ]dodecy | methy| group a nor5omy | 
group, an isobornyl group or a 2-norbornyimethyl group; R25 j s a substituent of R2t and is a hydrogen atom, a hydroxyl 
group, a hydroxy methyl group, a carboxyl group or a -COOR26 group, where R 2 s is a t-butyl group, a 2-tetrahydrofuranyl 
group, a 2-tetrahydropyranyl group or an 2-oxepanyl group; and R 1 has the same meaning as defined above), 
a monomer unit represented by the following Formula (IX): 



I 1 

-(-CH 2 -C } 

C=0 




(IX) 



(wherein R 27 , R28, r29 r so and R 31 are the same or d jff e rent and are each a hydrogen atom or a methyl group; and 

R 1 has the same meaning as defined above), 

a monomer unit represented by the following Formula (X): 



6 



s 



EP 1 172 384 A1 



a) 



(wherein n denotes an integer of 1 to 3; and R 1 has the same meaning as defined above), 
and a monomer unit represented by the following Formula (XI) : 

15 

R 1 

-e-cH 2 -c y- 

c=o (XI) 

» o' 

H 



(wherein R 1 has the same meaning as defined above). 
25 [0012] In the polymeric compound, the total content of monomer units each having an adamantane skeleton may 
occupy, for example, 50% to 1 00% by weight, and preferably 70% to 1 00% by weight of total monomer units constituting 
the polymer. 

[0013] The polymeric compound can be used as a photoresist resin. 

[0014] The present invention provides, in another aspect, a photoresist resin composition which includes the poly- 
30 meric compound and a light-activatable acid generator. 

[0015] The terms "acrylic (acrylyl)" and "methacrylic (methacrylyt)'' as used in the present description may be gener- 
ically referred to as *(meth)acrylic B or "(meth)acrylyr. 

Best Mode for Carrying Out the Invention 

35 

[0016] A polymeric compound of the present invention comprises at least one monomer unit selected from among 
Formulae (I), (II), (III) and (IV) as a constitutional unit. However, when the polymeric compound comprises a monomer 
unit of Formula (II) in which R 5 =R 6 =H or a monomer unit of Formula (III), the polymeric compound further comprises 
; at least one monomer unit selected from among a monomer unit represented by Formula (I), a monomer unit of Formula 
^ (II) in which at least one of R 5 and R 6 is a hydroxyl group or an oxo group, a monomer unit represented by Formula 
(IV), and a monomer unit represented by Formula (V). 

[0017] In Formula (II), R 5 and R 6 are each a group combined with a carbon atom constituting an adamantane ring. 
When each of these groups is a hydroxyl group, it is generally combined with the adamantane ring at a bridgehead 
position. In Formula (V), R 17 is a group combined with a carbon atom constituting the adamantane ring. When this 
45 group is a hydroxyl group or a carboxyl group, it is generally combined with the adamantane ring at a bridgehead 
position. 

[0018] In Formula (IV), hydrocarbons each having 1 to 8 carbon atoms in R 10 and R 11 include, but are not limited 
to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl, pentyl, isopentyl, 1-methylbutyl, 1-ethylpropyl, hexyl, iso- 
hexyl, 1-methylpentyl, 1-ethylbutyt, heptyl, 1-methylhexyl, octyl, 1 -methylheptyl and other C r C 8 alkyl groups; cyclo- 
50 propyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and other C 3 -C 8 cycloalkyl groups; and phenyl group. Among 
these groups, methyl, ethyl, isopropyl and other C r C 3 alkyl groups are preferred. In this connection, when none of 
R 1 2 to R 14 is a methyl group (when all of R 12 to R 14 are each a hydrogen atom or a hydroxyl group), R 10 and R 11 are 
not coincidentally methyl groups. 

[0019] In the monomer unit represented by Formula (I), a carboxyl group, which is combined with the adamantane 
55 skeleton and is protected with a protective group, is deprotected by action of an acid to thereby form a free carboxyl 
group. In the monomer unit represented by Formula (II), an adamantane skeleton is eliminated from a carboxylic acid 
moiety combined with a principle chain by action of an acid to thereby form a free carboxyl group. Additionally, in the 
monomer unit represented by Formula (III), a lactone ring is eliminated from a carboxylic acid moiety combined with 
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a principle chain by action of an acid to thereby form a free carboxyl group. Furthermore, in the monomer unit repre- 
sented by Formula (IV), a moiety containing an adamantane skeleton is eliminated from a carboxylic acid moiety com- 
b.ned with a principle chain by action of an acid to thereby form a free carboxyl group. Accordingly, these monomer 
units of Formulae (I) to (IV) (hereinafter may be referred to as "monomer unit 1") act as alkali-soluble units which 
become soluble in developing with an alkali. In this connection, the monomer unit of Formula (III) also has an adhesive 
function to substrates, since it contains a hydrophilic lactone ring. Of monomer units represented by Formula (IV) a 
monomer unit, in which at least one (preferably two or three) of R12 to R« is a hydroxyl group, has a high hydrophilic'ity 
and has an adhesive function. 

[0020] The polymeric compounds according to the present invention have, as described above, the function of being 
soluble in alkali and each contain a monomer unit having an adamantane skeleton [the monomer unit of Formula (III) 
is used m combination with the monomer unit of Formula (I), (II), (IV) or (V)], and therefore have a feature that they 
are excellent in transparency and are very highly resistant to etching. Additionally, the polymeric compounds can exhibit 
a satisfactory adhesive function by appropriately incorporating the monomer unit of Formula (III), the monomer unit of 
Formula (V), a monomer unit of Formula (IV) in which at least one of R« to RM is a hydroxyl group, or another hydrophilic 
rnno^ Unit " Accordin 9 | * tne Invented polymeric compounds can be advantageously used as photoresist resins 
[0021] In a preferred embodiment of the present invention, the polymeric compound comprises at least one monomer 
unit selected from among Formulae (I), (II) and (III) (hereinafter may be referred to as "monomer unit 1a") and at least 
one monomer unit represented by Formula (V) (hereinafter may be referred to as "monomer unit 2a"). Monomer unit 
2a has a highly hydrophilic group (hydroxyl group, carboxyl group or oxo group) combined with the adamantane skeleton 
and therefore plays a role as a adhesion-imparting unit which improves adhesion to substrates 
[0022] The polymeric compound containing both monomer unit 1a and monomer unit 2a has very well-rounded 
individual characteristics including alkali solubility, adhesion to substrates, plasma-etching resistance and transparen- 

[0023] In such a polymeric compound containing both monomer unit 1 a and monomer unit 2a, the ratio of monomer 
unit 1a to monomer unit 2a is, for example, such that the former/the latter (by mole) is from about 1/99 to about 99/1 
preferably from about 5/95 to about 80/20, and more preferably from about 1 5/85 to about 65/35 
[0024] In another preferred embodiment of the present invention, the polymeric compound comprises at least one 
monomer unit represented by Formula (IV) (hereinafter may be referred to as "monomer unit 1b") and at least one 
monomer unit selected from among Formulae (VI) and (II) (excluding the monomer unit represented by Formula (IV)) 
(hereinafter may be referred to as "monomer unit 2b"). In this connection, monomer unit 2a and monomer unit 2b may 
be generically referred to as "monomer unit 2". 

[0025] In Formula (VI), hydrocarbons each having 1 to 8 carbon atoms in R« and R« include similar hydrocarbons 
to those mentioned above. Among them, methyl, ethyl, isopropyl and other C r C 3 alkyl groups are preferred R22 is a 
group combined with a carbon atom constituting an adamantane ring. When this group is a hydroxyl group or a carboxyl 
group, it is generally combined with the adamantane ring at a bridgehead position. 

[0026] Monomer unit 2b has a highly hydrophilic group (hydroxyl group, carboxyl group or oxo group) combined with 
he adamantane nng and plays a role as adhesion-imparting unit which improves adhesion to substrates. Additionally, 
his unit has high etching resistance owing to its adamantane skeleton. In this connection, a monomer unit of Formula 
VI) in which m is 1 . a monomer unit of Formula (VI) in which R22 | s a -COOR group, and the monomer unit of Formula 
(II) each form a free carboxyl group by action of an acid and also have the function of being soluble in alkali A monomer 
unit of Formula (VI) in which R20 and R21 are both hydrogen atoms and R22 is a -COOR group, and a monomer unit 
of Formula (II) ,n which RS and R* are both hydrogen atoms have no adhesion function. However, these monomer 
unite have the function of being soluble in alkali as mentioned above, and the combination use of these monomer units 
with a monomer unit of Formula (IV) in which at least one (preferably two or three) of R12 to is a hydroxyl group 
?nn™ , resultlng Po'ymeric compound to have the function of being soluble in alkali and adhesion function in balance 
[0027] A polymeric compound having both monomer unit 1b and monomer unit 2b, in which each of the two units 
has an adamantane skeleton, can yield high etching resistance and is very highly balanced in individual characteristics 
including alkali solubility, adhesion to substrates, plasma-etching resistance and transparency. In such a polymeric 
compound, the ratio of monomer unit 1b to monomer unit 2b is, for example, such that the former/the latter (by mole) 

'i TJt^f 1 t0 ab ° Ut " /1 ' P referab| y from about 5/ 95 to about 80/20, and more preferably from about 1 5/85 to 
about 65/35. 

[0028] The invented polymeric compound may further comprise at least one monomer unit (hereinafter may be re- 
ferred to as "monomer unit 3") selected from among a monomer unit represented by Formula (VII) having an adaman- 
tane skeleton (having neither adhesion function nor the function of being soluble in alkali), a monomer unit represented 
by Formula (VIII ) having a bridged alicyclic hydrocarbon skeleton other than adamantane, a monomer unit represented 
by Formula (IX) having a lactone skeleton, an acetal monomer unit represented by Formula (X), and a monomer unit 
represented by Formula (XI) having a carboxyl group, in addition to monomer unit 1, or monomer units 1 and 2 
[0029] A polymer composed of a constitutional unit having an adamantane skeleton alone is generally small in en- 
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tanglement of molecules and tends to have a relatively brittle characteristic. However, this brittleness can be improved 
by incorporating any of the monomer units of Formulae (VIII) to (XI) into the polymer. Additionally, the monomer units 
of Formulae (VII) and (VIII) have high etching resistance, the monomer units of Formulae (IX) and (XI) have a adhesion- 
imparting function, the monomer unit of Formula (X) has the function of being soluble in alkali, and the balance of 
various characteristics required as a resist resin can be finely controlled according to its use by the aid of each of the 
aforementioned monomer units. In this connection, of the monomer units of Formula (IX), a monomer unit in which at 
least one of R 27 to R 31 is a methyl group (specifically, R 30 and R 31 are methyl groups) is typically preferred. 
[0030] In such a polymeric compound containing monomer unit 3, the total content of monomer unit 3 occupies, for 
example, about 1% to 50% by mole, and preferably about 5% to 40% by mole of the total monomer units constituting 
the polymer. . 
[0031] Of the combinations of the individual monomer units in the invented polymeric compound, specifically pre- 
ferred combinations are as follows: 

(1) a combination of a monomer unit of Formula (I), and a monomer unit of Formula (V) in which R 17 is a hydroxyl 
group and R 15 is a hydrogen atom or a hydroxyl group; 

(2) a combination of a monomer unit of Formula (I), and a monomer unit of Formula (V) in which R 17 is an oxo 
group and R 15 is a hydrogen atom or a hydroxyl group; 

(3) a combination of a monomer unit of Formula (I), and a monomer unit of Formula (II) in which R 5 and R 6 are 
hydroxyl groups; 

(4) a combination of a monomer unit of Formula (I) in which R 2 is a hydroxyl group, and a monomer unit of Formula 
(HI) (e.g., a monomer unit in which at least one of R 7 to R 9 is a methyl group, specifically a monomer unit in which 
R 8 and R 9 are methyl groups); 

(5) a combination of a monomer unit of Formula (I) in which R 2 is a hydroxyl group, and a monomer unit of Formula 
(IX) (e.g., a monomer unit in which at least one of R 27 to R 31 is a methyl group); 

(6) a combination of a monomer unit of Formula (II) in which R 5 and R 6 are hydrogen atoms, and a monomer unit 
of Formula (V) in which R 17 is a hydroxyl group and R 15 is a hydrogen atom or a hydroxyl group; 

(7) a combination of a monomer unit of Formula (II) in which R 5 and R 6 are hydrogen atoms, and a monomer unit 
of Formula (V) in which R 17 is an oxo group and R 15 is a hydrogen atom or a hydroxy! group; 

(8) a combination of a monomer unit of Formula (II) in which R 5 and R 6 are hydrogen atoms, and a monomer unit 
of Formula (II) in which R 5 and R 6 are hydroxyl groups; 

(9) a combination of a monomer unit of Formula (II) in which R 5 is a hydroxyl group and R 6 is a hydrogen atom, 
and a monomer unit of Formula (V); 

(10) a combination of a monomer unit of Formula (II) in which R 5 is a hydroxyl group and R 6 is a hydrogen atom, 
and a monomer unit of Formula (II) in which R 5 and R 6 are hydroxyl groups; 

(11 ) a combination of a monomer unit of Formula (II) in which R 5 is a hydroxyl group and R 6 is a hydrogen atom, 
and a monomer unit of Formula (III) (e.g., a monomer unit in which at least one of R 7 to R 9 is a methyl group, and 
specifically a monomer unit in which R 8 and R 9 are methyl groups); 

(12) a combination of a monomer unit of Formula (II) in which R 5 is a hydroxyl group and R 6 is a hydrogen atom, 
and a monomer unit of Formula (IX) (e.g., a monomer unit in which at least one of R 27 to R 31 is a methyl group) ; 

(1 3) a combination of a monomer unit of Formula (III), and a monomer unit of Formula (V) in which R 17 is a hydroxyl 
group and R 15 is a hydrogen atom or a hydroxyl group; 

(14) a combination of a monomer unit of Formula (III), and a monomer unit of Formula (V) in which R 17 is an oxo 
group and R 15 is a hydrogen atom or a hydroxyl group; 

(1 5) a combination of a monomer unit of Formula (III), and a monomer unit of Formula (II) in which R 5 and R 6 are 
hydroxyl groups; 

(16) a combination of a monomer unit of Formula (I), a monomer unit of Formula (V), and a monomer unit of 
Formula (III); 

(17) a combination of a monomer unit of Formula (I), a monomer unit of Formula (V), and a monomer unit of 
Formula (IX); 

(18) a combination of a monomer unit of Formula (I), a monomer unit of Formula (V), and a monomer unit of 
Formula (X); 

(19) a combination of a monomer unit of Formula (IV) in which the number of hydroxyl group combined with the 
adamantane ring is 0 or 1 , and a monomer unit of Formula (IV) in which the number of hydroxyl group combined 
with the adamantane ring is 1 to 3, and specifically 2 or 3; 

(20) a combination of a monomer unit of Formula (IV), and a monomer unit of Formula (VI) in which m=0; 

(21) a combination of a monomer unit of Formula (IV), and a monomer unit of Formula (VI) in which m=1 and R 22 
is a hydroxyl group; 

(22) a combination of a monomer unit of Formula (IV) in which at least one of R 12 to R 14 is a hydroxyl group, and 
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a monomer unit of Formula (VI) in which m=0 and R22 j s a -COOR group; 

(23) a combination of a monomer unit of Formula (IV), and a monomer unit of Formula (II) in which at least one of 
R 5 and R6 is a hydroxyl group (specifically, a monomer unit in which R5=R6=OH); 

(24) a combination of a monomer unit of Formula (IV) in which at least one of R12 10 j s a hydroxyl group and 
a monomer unit of Formula (II); 

(25) a combination of a monomer unit of Formula (IV), and a monomer unit of Formula (IX) (e.g., a monomer unit 
in which at least one of R27 to R3i is a methyl group); 

(26) a combination of a monomer unit of Formula (IV), and a monomer unit of Formula (III) (e.g., a monomer unit 
in which at least one of R? to R» is a methyl group, specifically a monomer unit in which R« and R9 are methyl 
groups); 1 

(27) a combination of a monomer unit of Formula (IV), a monomer unit of Formula (VI) (specifically, a monomer 
unit in which m=0), and a monomer unit of Formula (IX); 

(28) a combination of a monomer unit of Formula (IV), a monomer unit of Formula (VI) (specifically, a monomer 
unit in which m=0), and a monomer unit of Formula (III); and 

(29) a combination of a monomer unit of Formula (IV), a monomer unit of Formula (VI) (specifically, a monomer 
unit in which m=0), and a monomer unit of Formula (X). 

'"m Vn^lf d ,w?Tf ri ° com P° und - the total content of monomer units each having an adamantane skeleton 
lno/T Tnnh ^ ( ' V) * < V) ' (VI) (V,I) ' s P ecifical, y. For ™'ae (0. CO. (IV), (V) and (VI)) occupies, for example, about 
50 /. to 100% by weight, and preferably about 70% to 100% by weight of the total monomer units constituting the 
polymer. Such polymeric compounds exhibit specifically satisfactory etching resistance. 

[0033] lnthepresentinvention.thepolymericcompoundhasaweightaveragemolecularweight(Mw)of,forexample 
?°° 10 ab ° Ut 50 ° 00, and P referab, y fl ? m about 7000 to about 20000, and a molecular weight distribution 
(Mw/Mn) of for example, from about 1.8 to about 3.0. In this connection, the aforementioned Mn means a number 
average molecular weight (in terms of polystyrene). 

[0034] Each of the monomer units represented by Formulae (I) to (XI) can be prepared by subjecting an individual 
corresponding (meth) acrylic ester as a (co-) monomer to polymerization. The polymerization operation can be per- 
formed by a conventional technique, such as solution polymerization or melt polymerization, for use in the production 
of an acrylic polymer. 

[Monomer Unit of Formula (I)] 

[0035] Monomers corresponding to the monomer units of Formula (I) are represented by the following Formula (1 ): 




(wherein R 1 , R 2 , R 3 and R" have the same meanings as defined above), 
of which typical examples are the following compounds: 

[1-1] 1-t-butoxycarbonyl-3-(meth)acryloyloxyadamantane (R1=H or CH 3 , R2=r3=h, R4=t-butyl group) • 

[1-2] 1 , 3-bis(t-butoxycarbonyl)-5-(meth)acryloyloxyadamantane [R1=H or CH 3 , R2=i-butoxycarbonyl group, R3=H, 

R 4 -t-butyl group]; 

[1-3] 14-butoxycart)onyl-3-hydroxy-5-(meth)acryloyloxyadamantane (R1=H or CH. R2=OH R3=H R 4 =t-butvl 
group); * y 

[1-4] 1-(2-tetrahydropyranyloxycarbonyl)-3-(meth)acryloyloxyadam antane (R1=H or ChU R2=R3= H R4=2-tet- 
rahydropyranyl group); d ' 

[1-5] 1,3-bis(2-tetrahydropyranyloxycarbonyl)-5-(rneth)acryloyiox yadamantane (R1=H or CH 3 , R2=2-tetrahydro- 
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pyranyloxycarbonyl group, R 3 =H, R 4 =2-tetrahydropyranyl group); and 

[1-6] 1-hydroxy-3-{24etrahydropyrany!oxycanbony1)-5-(meth)aayl oyloxyadamantane (R 1 =H or CH 3 , R 2 =OH, 
R 3 =H, R 4 =2-tetrahydropyrany1 group). 

5 [0036] The compounds represented by Formula (1) can be obtained, for example, pursuantly to the following reaction 
process chart: 

R 1 



S 




(wherein R x is a halogen atom, a hydroxyl group, an alkoxy group or an alkenyloxy group; and R 1 , R 2 , R 3 and R 4 have 
the same meanings as defined above). 

[0037] In the reaction process chart, carboxyadamantanol derivative (1 2) can be converted (protection of a carboxyl 

25 group) into 1 -adamantanol derivative (1 3) by a conventional process such as a process in which carboxyadamantanol 
derivative (12) is allowed to react with, for example, isobutylene, dihydrofuran or dihydropyran. 
|0038] In this procedure, carboxyadamantanol derivative (1 2) for use as a raw material can be obtained by introducing 
a hydroxyl group and a carboxyl group on the adamantane ring of an adamantane compound. For example, a hydroxyl 
group can be introduced into the adamantane ring by a process in which the adamantane compound is brought into 

30 contact with oxygen in the presence of a N-hydroxyimide catalyst such as N-hydroxyphthalimide, and where necessary 
a metallic promoter (co-catalyst) such as a cobalt compound (e.g., cobalt acetate or acetylacetonatocobalt). In this 
process, the amount of the N-hydroxyimide catalyst is, for example, from about 0.0001 to about 1 mole, and preferably 
from about 0.001 to about 0.5 mole, relative to 1 mole of the adamantane compound. The amount of metallic promoter 
is, for example, from about 0.0001 to about 0.7 mole, and preferably from about 0.001 to about 0.5 mole, relative to 1 

35 mole of the adamantane compound. Oxygen is often used in excess to the adamantane compound. A reaction is 
performed, for example, in a solvent at a temperature of from about 0°C to about 200°C, and preferably from about 
30°C to about 1 50°C at atmospheric pressure or under a pressure (under a load). Such solvents include, for example, 
acetic acid and other organic acids, acetonitrile and other nitrites, and dichloroethane and other halogenated hydro- 
) carbons. A plurality of hydroxyl groups can be introduced into the adamantane ring by appropriately selecting reaction 

+o conditions. 

[0039] Separately, a carboxyl group can be introduced into the adamantane ring of the adamantane compound by 
a process in which the adamantane compound is brought into contact with carbon monoxide and oxygen in the presence 
of the N-hydroxyimide catalyst, and where necessary, the metallic promoter. In the carboxylation reaction, the amount 
of the N-hydroxyimide catalyst is, for example, from about 0.0001 to about 1 mole, and preferably from about 0.001 to 

45 about 0.5 mole, relative to 1 mole of the adamantane compound. The amount of the metallic promoter is, for example, 
from about 0.0001 to 0.7 mole, and preferably from about 0.001 to about 0.5 mole, relative to 1 mole of the adamantane 
compound. The amounts of carbon monoxide and oxygen are, for example, 1 mole or more and 0.5 mole or more, 
respectively, relative to 1 mole of the adamantane compound. The ratio of carbon monoxide to oxygen is, for example, 
such that the former/the latter (by mole) is from about 1/99 to about 99/1, and preferably from about 50/50 to about 

so 95/5. The carboxylation reaction is performed, for example, in a solvent at a temperature of from about 0°C to about 
200°C, and preferably from about 10°C to about 150°C at atmospheric pressure or under a pressure (under a load). 
Such solvents include, for example, acetic acid and other organic acids, acetonitrile and other nitriles, and dichlo- 
roethane and other halogenated hydrocarbons. A plurality of carboxyl groups can be introduced into the adamantane 
ring by appropriately selecting reaction conditions. 

55 [0040] The reaction (esterification reaction) between 1 -adamantanol derivative (13) and (meth)acrylic acid or its 
derivative (14) can be performed by a conventional process using an acid catalyst or a transesterification catalyst. A 
compound represented by Formula (1) can be efficiently obtained under mild conditions by subjecting 1 -adamantanol 
derivative (1 3) to a reaction (a transesterification reaction) with an alkenyl (meth)acrylate such as vinyl (meth)acrylate 
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or 2-propenyl (meth)acryiate in the presence of a catalyst of the compound of Group 3 element of the Periodic Table 
of Elements (e.g., samarium acetate, samarium trifluoromethanesulfonate, samarium complexes, and other samarium 
compounds). In this case, the amount of the alkenyl (meth) acrylate is, for example, from about 0.8 to about 5 moles 
and preferably from about 1 to about 1.5 moles, relative to 1 mole of 1-adamantanol derivative (13). The amount of 
the catalyst of the compound of Group 3 elements of the Periodic Table of Elements is, for example, from about 0.001 
to about 1 mole and preferably from about 0.01 to about 0.25 mole, relative to 1 mole of 1-adamantanol derivative (1 3). 
This reaction is performed in a solvent inert toward the reaction at a temperature of, for example, from about 0°C to 
about 1 50°C and preferably from about 25°C to about 120°C. 

[Monomer Unit of Formula (11)"] 

[0041] Monomers corresponding to the monomer units of Formula (II) are represented by the following Formula (2): 



R 1 
CH 2 =< 

c=o 




(wherein R 1 , R 5 and R 6 have the same meanings as defined above), of which typical examples are the following 
compounds: 

[2-1] 2-(meth)acryloyloxy-2-methyladamantane (R 1 =H or CH 3 , R 5 =R 6 =H); 

[2-2] 1-hydroxy-2-(meth)acryloyloxy-2-methyladamantane (R 1 =H or CH 3 , R 5 =1-OH, R 6 =H); 

[2-3] 5-hydroxy-2-(meth)acryloyloxy-2-methyladamantane (R 1 =H or CH 3 , R 5 =5-OH, R 6 =H); 

[2-4] 1,3-dihydroxy-2-(meth)acryloyloxy-2-methyladamantane (R 1 =H or CH 3 , R 5 =1-OH, R 6 =3-OH) ; 

[2-5] 1,5-dihydroxy-2-(meth)acryloyloxy-2-methyladamantane (R 1 =H or CH 3 , R5=i-OH, R 6 =5-OH); and 

[2-6] 1,3-dihydroxy-6-(meth)acryloyloxy-6-methyladamantane (R 1 =H or CH 3 , R5=i_OH, R 6 =3-OH). 

[0042] The compounds represented by Formula (2) can be obtained, for example, pursuantly to the following reaction 
process chart: 



R 1 




(15) (17) . ( 2 ) 

(wherein X is a halogen atom; and R 1 , R 5 , R 6 and R x have the same meanings as defined above). 
[0043] In this reaction process chart, a reaction between adamantanone derivative (15) and Grignard reagent (16) 
can be performed pursuantly to a conventional Grignard reaction. The amount of Grignard reagent (16) is, for example, 
from about 0.7 to about 3 moles and preferably from about 0.9 to about 1 .5 moles, relative to 1 mole of adamantanone 
derivative (15). When adamantanone derivative (15) has hydroxyl group(s) on the adamantane ring, the amount of the 
Grignard reagent is increased depending on the number thereof. The reaction is performed in a solvent inert toward 
the reaction, such as diethyl ether, tetrahydrofuran, and other ethers. A reaction temperature is, for example, from 
about 0°C to about 150°C and preferably from about 20°C to about 100°C. 
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[0044] Thus obtained 2-adamantanol derivative (1 7) is subjected to a reaction (an esterification reaction) with (meth) 
acrylic acid or its derivative (14) to thereby yield a compound represented by Formula (2). The esterification reaction 
can be performed pursuantly to the reaction between the compound of Formula (13) and (meth) acrylic acid or its 
derivative (14). 

[0045] Of adamantanone derivatives (15) for use as a raw material in the above process, a compound having a 
hydroxy! group on the adamantane ring can be produced by a process, in which 2-adamantanone is brought into contact 
with oxygen in the presence of a N-hydroxyimide catalyst such as N-hydroxyphthalimide, and where necessary, a 
metallic promoter such as a cobalt compound, a manganese compound or a vanadium compound to thereby introduce 
a hydroxyl group into the adamantane ring. In this process, the amount of the N-hydroxyimide catalyst is, for example, 
from about 0.0001 to about 1 mole and preferably from about 0.001 to about 0.5 mole, relative to 1 mole of the 2-ad- 
amantanone. The amount of the metallic promoter is, for example, from about 0.0001 to about 0.7 mole and preferably 
from about 0.001 to about 0.5 mole, relative to 1 mole of the 2-adamantanone. Oxygen is often used in excess to the 
2-adamantanone. The reaction is performed in a solvent at a temperature of from about 0°C to about 200°C and 
preferably from about 30°C to about 1 50°C at atmospheric pressure or under a pressure (under a load). Such solvents 
include, for example, acetic acid and other organic acids, acetonitrile and other nitriies, and dichloroethane and other 
halogenated hydrocarbons. 

[0046] Of adamantanone derivatives (15), a compound having a hydroxyl group on the adamantane ring can also 
be produced by allowing an adamantane to react with oxygen in the presence of the N-hydroxyimide catalyst and a 
strong acid (e.g., a hydrogen halide or sulfuric acid), and where necessary, the metallic promoter. The amount of the 
strong acid is, for example, from about 0.00001 to about 1 mole and preferably from about 0.0005 to about 0.7 mole, 
relative to 1 mole of the adamantane. The other reaction conditions are similar to those in the reaction for the introduction 
of hydroxyl group. 

[Monomer Unit of Formula (III)] 

[0047] Monomers corresponding to the monomer units of Formula (III) are represented by the following Formula (3): 



cn 2 =c 

c=o 




(wherein R 1 , R 7 , R 8 and R 9 have the same meanings as defined above), 
of which typical examples are the following compounds: 

[3-1] 3-(meth)acryloyloxy-y-butyrolactone (R 1 =H or CH 3 , R 7 =R 8 =R 9 =H) ; 
[3-2] 3-(meth)acryloyloxy-3-methyi-7-butyroiactone (R 1 =H or CH 3 , R 7 =CH 3 , R 8 =R 9 =H); 
[3-3] 3-(meth)acryloyloxy-4-methyl-y-butyrolactone (R 1 =H or CH 3 , R 7 =R 9 =H, R 8 =CH 3 ); 
[3-4] 3-(meth)acryloyIoxy-3,4-dimethyl-Y-butyrolactone (R 1 =H or CH 3 , R 7 =R 8 =CH 3 , R 9 =H); 
[3-5] 3-(meth)acryloyloxy-4,4-dimethyl-y-butyrolactone (R 1 =H or CH 3 , R 7 =H, R 8 =R 9 =CH 3 ); and 
[3-6] 3- (meth) acryloyloxy-3,4,4-trimethyl-y-butyrolactone (R 1 =H or CH 3 , R 7 =R 8 =R 9 =CH 3 ). 

[0048] The compounds represented by Formula (3) can be obtained, for example, pursuantly to the following reaction 
process chart: 
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(18) (19) (3) 

(wherein R 1 , R 7 , R 8 , R 9 and R x have the same meanings as defined above). 

[0049] In the above reaction process chart, conversion (isomerization) of an a-hydroxy-Y-butyrolactone represented 
by Formula (18) into a p-hydroxy-Y-butyrolactone represented by Formula (19) can be performed by dissolving the 
compound of Formula (1 8) in water or a solvent, where necessary, with small amounts of an acid such as sulfuric acid 
or hydrochloric acid. The solvent is not specifically limited, and includes, for example, acetonitrile, acetic acid or ethyl 
acetate. A reaction temperature is, for example, from about 0°C to about 150°C and preferably from about 20°C to 
about 100°C. a-Hydroxy-y-butyrolactone (18) for use as a raw material can be produced in the same manner as a 
compound represented by Formula (32) mentioned below. The compound of Formula (19) can also be obtained by 
subjecting the compound of Formula (18) to a reaction (a dehydration reaction) with phosphorus pentoxide to yield a 
corresponding oc,p-unsaturated^butyrolactone, allowing this compound to react with a peracid such as hydrogen per- 
oxide or m-chloroperbenzoic acid to epoxidize a double bond, and hydrogenating the same in the presence of a catalyst 
such as Pd-C. Alternatively, the compound of Formula (19) can also be produced by a conventional process for the 
preparation of a (3-hydroxy-y-butyrolactone. 

[0050] A reaction between P-hydroxy-Y-butyrolactone (19) and the (meth)acrylic acid or its derivative represented 
by Formula (14) can be performed pursuantly to the reaction between the compound of Formula (1 3) and (meth)acrylic 
acid or its derivative (14). 

[Monomer Unit of Formula (IV)] 

[0051] Monomers corresponding to the monomer units of Formula (IV) are represented by the following Formula (4): 



/ 2 
CH 2 =c' 

C=0 




(wherein R 1 , R 10 , R 11 , R 12 , R 13 and R 14 have the same meanings as defined above), 
of which typical examples are the following compounds: 

[4-1] 1-(1-ethyl-1-(meth)acryloyloxypropyl)adamantane (R 1 =H or CH 3 , R 10 =R 11 =ethyl group, R 12 =R 13 =R 14 =H); 
[4-2] 1-(1-ethyl-1-(meth)acryloyloxy propyl )-3-hydroxyadamantane (R 1 =H or CH 3 , R 10 =R 11 =ethyl group, R 12 =OH, 
R 13 =R 14 =H); 

[4-3] 1-(1-(meth)acryloyloxy-1-methylpropyl)adamantane (R 1 =H or CH 3 , R 10 =CH 3 , R 11 =ethyl group, 

R12 =R 13 =R 14 =H); 

[4-4] 1-(1-(meth)acryloyloxy-1-methylpropyl)-3-hydroxyadamantane (R 1 =H or CH 3 , R 10 =CH 3 , R 11 =ethyl group, 

R 12 =OH, R13=R14 =H ). 

[4-5] 1-(1-(meth)acryloyloxy-1,2-dimethylpropyl)adamantane (R 1 =H or CH 3 , R 10 =CH 3 , R 11 =isopropyl group, 
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R12 =R 13 =R 14 =H ); 

[4-6] ^l^methJacrytoyloxy-l^-dimethylpropylJ-S-hydroxyadaman tane (R 1 =H or CH 3 , R 10 =CH 3 , R 11 =isopropyl 
group, R^=OH, R^=R14= H ); 

[4-7] 1-(1-ethyl-1-(meth)acryloyloxypropyl)-3,5-dihydroxyadamant ane (R 1 =H or CH 3 , R 10 =R 11 =ethyl group, 
5 R12=R13=0H, R 14 =H) ; 

[4-8] 1,3-dihydroxy-5-(1-{meth)acryloyloxy-1-methylpropyl)adaman tane (R 1 =H or CH 3 , R 10 =CH 3 , R 11 =ethyl 
group, R' 2 =R 13 =OH, R 14 =H); and 

[4-9] 1,3-dihydroxy-5-(1-(meth)acTyloy!oxy-1,2-dimethylpropyI)ad amantane (R 1 =H or CH 3t R 10 =CH 3 , R 11 =isopro- 
pyt group, R12=R13= 0 H, R™=H). 

10 

[0052] The compounds represented by Formula (4) can be obtained, for example, pursuant to the following reaction 
process chart: 




35 



(4) 

< (wherein X, R 1 t R 10 , R 11 , R 12 , R 13 , R 14 and R x have the same meanings as defined above). 

+o [0053] Of adamantane derivatives (20) for use as a raw material in this reaction process chart, a compound in which 
any of R 12 to R 14 is a hydroxyl group can be obtained by introducing a hydroxyl group into an adamantane ring. For 
example, a hydroxy! group can be introduced into the adamantane ring by a process in which an adamantane compound 
is brought into contact with oxygen in the presence of a N-hydroxyimide catalyst such as N-hydroxyphthalimide and, 
where necessary, a metallic promoter (co-catalyst) such as a cobalt compound (e.g., cobalt acetate or acetyl acetona- 

45 tocobait). In this process, the amount of the N-hydroxyimide catalyst is, for example, from about 0.0001 to about 1 
mole and preferably from about 0.001 to about 0.5 mole, relative to 1 mole of the adamantane compound. The amount 
of the metallic promoter is, for example, from about 0.0001 to about 0.7 mole and preferably from about 0.001 to about 
0.5 mole, relative to 1 mole of the adamantane compound. Oxygen is often used in excess to the adamantane com- 
pound. A reaction is performed, for example, in a solvent at a temperature of from about 0°C to about 200°C, and 

50 preferably from about 30°C to about 1 50°C at atmospheric pressure or under a pressure (under a load). Such solvents 
include, for example, acetic acid and other organic acids, acetonitrile and other nitriles, and dichloro ethane and other 
halogenated hydrocarbons. A plurality of hydroxyl groups can be introduced into the adamantane ring by appropriately 
selecting reaction conditions. 

[0054] A reaction of adamantane derivative (20) with 1 ,2-dicarbonyl compound (e.g., biacetyl) (21 ) and oxygen can 
55 be performed in the presence of a metallic compound such as a cobalt compound (e.g., cobalt acetate or acetylacet- 
onatocobalt) and/or a N-hydroxyimide catalyst such as N-hydroxyphthalimide. The amount of 1 ,2-dicarbonyl compound 
(21 ) is 1 mole or more (e.g., from about 1 to about 50 moles), preferably from about 1 .5 to about 20 moles and more 
preferably from about 3 to about 10 moles, relative to 1 mole of adamantane derivative (20). The amount of the metallic 
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compound is, for example, from about 0.0001 to about 0.1 mole, relative to 1 mole of adamantane derivative (20). The 
amount of the N-hydroxyimide catalyst is, for example, from about 0.001 to about 0.7 mole, relative to 1 mole of ada- 
mantane derivative (20). Oxygen is often used in excess to adamantane derivative (20). The reaction is generally 
performed in an organic solvent. Such organic solvents include, but are not limited to, acetic acid and other organic 
acids, benzonitrile and other nitriles, and trifiuoromethylbenzene and other halogenated hydrocarbons. The reaction 
is performed at a temperature of, for example, from about 30°C to about 250°C and preferably from about 40°C to 
about 200°C at atmospheric pressure or under a pressure (under a load). 

[0055] A reaction between acyladamantane derivative (22) thus obtained and Grignard reagent (23) can be per- 
formed pursuantly to a conventional Grignard reaction. The amount of Grignard reagent (23) is, for example, from 
about 0.7 to about 3 moles and preferably from about 0.9 to about 1.5 moles, relative to 1 mole of acyladamantane 
derivative (22). When acyladamantane derivative (22) has hydroxyl group(s) on the adamantane ring, the amount of 
the Grignard reagent is increased depending on the number thereof. The reaction is performed in, for example, an 
ether such as diethyl ether or tetrahydrofuran. A reaction temperature is, for example, from about 0°C to about 1 50°C 
and preferably from about 20°C to about 100°C. 

[0056] A reaction (an esterification reaction) between adamantanemethanol derivative (24) formed by the above 
reaction and (meth) acrylic acid or its derivative (14) can be performed pursuantly to the reaction between the compound 
of Formula (13) and (meth)acrylic acid or its derivative (14). 

[0057] Of the compounds represented by Formula (4), a compound in which R 10 and R 11 are the same groups can 
be obtained, for example, pursuantly to the following reaction process chart: 




(4a) 

(wherein Rv is a hydrocarbon group; and X, R 1 , R 11 , R 12 , R 13 , R 14 and R* have the same meanings as defined above). 
[0058] The hydrocarbon group in RV includes, but is not limited to, methyl, ethyl, propyl, isopropyl and other C A -C 6 

50 aliphatic hydrocarbon groups; and phenyl group. 

[0059] Adamantanecarboxylic acid derivative (25) for use as a raw material in the above reaction process chart can 
be produced by introducing a carboxyl group into the adamantane ring of an adamantane compound. For example, a 
carboxyl group can be introduced into the adamantane ring of the adamantane compound by a process in which the 
adamantane compound is brought into contact with carbon monoxide and oxygen in the presence of a N-hydroxyimide 

55 catalyst such as N-hydroxyphthalimide and, where necessary, a metallic promoter (co-catalyst) such as a cobalt com- 
pound (e.g., cobalt acetate or acetylacetonatocobalt). In the carboxylation reaction, the amount of the N-hydroxyimide 
catalyst is, for example, from about 0.0001 to about 1 mole, and preferably from about 0.001 to about 0.5 mole, relative 
to 1 mole of the adamantane compound. The amount of the metallic promoter is, for example, from about 0.0001 to 
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about 0.7 mole, and preferably from about 0.001 to about 0.5 mole, relative to 1 mole of the adamantane compound. 
The amounts of carbon monoxide and oxygen are, for example, 1 mole or more and 0.5 mole or more, respectively, 
relative to 1 mole of the adamantane compound. The ratio of carbon monoxide to oxygen is, for example, such that 
the former/the latter (by mole) is from about 1/99 to about 99/1, and preferably from about 50/50 to about 95/5. The 

5 carboxylation reaction is performed, for example, in a solvent at a temperature of from about 0°C to about 200°C, and 
preferably from about 1 0°C to about 1 50°C at atmospheric pressure or under a pressure (under a load) . Such solvents 
include, for example, acetic acid and other organic acids, acetonitrile and other nitriles, and dichloroethane and other 
halogenated hydrocarbons. In this connection, a plurality of carboxyt groups can be introduced into the adamantane 
ring by appropriately selecting reaction conditions. 

10 [0060] A reaction between adamantanecarboxylic acid derivative (25) and hydroxy compound (26) can be performed, 
for example, pursuantly to a conventional esterification process using an acid catalyst. 

[0061] A reaction between an adamantanecarboxylic ester represented by Formula (27) and Grignard reagent (23) 
is generally performed in a solvent inert toward the reaction, such as diethyl ether, tetrahydrofuran and other ethers. 
A reaction temperature is, for example, from about 0°C to about 1 00°C and preferably from about 1 0°C to about 40°C. 
15 The amount of Grignard reagent (23) is, for example, about 2 to 4 equivalents relative to adamantanecarboxylic ester 
(27). 

[0062] A reaction (an esterification reaction) between adamantanemethanol derivative (24a) and (meth)acrylic acid 
or its derivative (14) can be performed pursuantly to the reaction between the compound represented by Formula (1 3) 
and (meth)acryiic acid or its derivative (14). Thus, of the compounds represented by Formula (4), a compound in which 
} Rio and R 11 are the same hydrocarbon group (e.g., RK>=R 11 =ethyi group) can be easily prepared. 

[Monomer Unit of Formula (V)] 

[0063] Monomers corresponding to the monomer units of Formula (V) are represented by the following Formula (5): 

25 



30 Rl 



CH 2 =< 

c=o 

0 
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(wherein R 1 , R 15 , R 16 and R 17 have the same meanings as defined above), 
of which typical examples include the following compounds: 

45 [5-1] l-hydroxy-3-(meth)acryloytoxyadamantane (R 1 =H or CH 3 , R 17 =OH, R 15 =R 16 =H); 

[5-2] 1,3-dihydroxy-5-(meth)acryloyloxyadamantane (R 1 =H or CH 3 , R 17 =R 15 =OH, R 16 =H); 

[5-3] 1-carboxy-3-(meth)acryloyloxyadamantane (R 1 =H or CH 3 , R 17 =COOH, R 15 =R 16 =H); 

[5-4] 1,3-dicarboxy-5-(meth)acryloyloxyadamantane (R 1 =H or CH 3 , R 17 =P 15 =COOH, R 16 =H); 

[5-5] 1-carboxy-3-hydroxy-5-(meth)acryloyloxyadamantane (R 1 =H or CH 3 , R 17 =OH, R 15 =COOH, R 16 =H); 
50 [5-6] 1-(meth)acryloyloxy-4-oxoadamantane (R 1 =H or CH 3 , R 17 =4-oxo group, R 15 =R 16 =H) ; 

[5-7] 3-hydroxy-1-(meth)acryloyloxy-4-oxoadamantane (R 1 =H or CH 3 , R 17 =4-oxo group, R 15 =3-OH, R 16 =H); and 

[5-8] 7-hydroxy-1-(meth)acryloyloxy-4-oxoadamantane (R 1 =H or CH 3 , Ri 7 =4-oxo group, Ri5=7-OH, R 16 =H). 

[0064] The compounds represented by Formula (5) can be obtained, for example, pursuantly to the following reaction 
55 process chart: 
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(wherein R 1 , R 15 , R 16 , and R x have the same meanings as defined above). 

[0065] In this reaction process chart, a reaction between 1-adamantanol derivative (28) and (meth)acrylic acid or its 
derivative (14) is performed pursuantly to the reaction between 1-adamantanol derivative (13) and (meth) acrylic acid 
or its derivative (14). By introducing a hydroxyl group or a carboxyl group into the adamantane ring of an adamantane 
compound, 1-adamantanol derivative (28) for use as a raw material can be obtained. The introduction of a hydroxyl 
group and carboxyl group into the adamantane ring can be performed in the same manner as above. 

[Monomer Unit of Formula (VI)] 

[0066] Monomers corresponding to the monomer units of Formula (VI) are represented by the following Formula (6): 



R 1 
CH 2 =< 




(wherein R 1 t R 18 , R 19 , R 20 , R 21 , R 22 and m have the same meanings as defined above), 

of which typical examples are the following compounds, in this connection, part of compounds represented by Formula 
(6) in which m=0 overlaps the compounds represented by Formula (5). 

[6-1] 1-hydroxy-3-(meth)acryloyloxyadamantane (m=0, R 1 =H or CH 3 , R 20 =R 2 1=H, R 22 =OH); 

[6-2] 1,3-dihydroxy-5-(meth)acryloyloxyadamantane (m=0, R 1 =H or CH 3 , r20 = r22 = qH, R 21 =H); 

[6-3] 1-carboxy-3-(meth)acryloyloxyadamantane (m=0, R 1 =H or CH 3 , R 20 =R 21 =H, R 22 =COOH); 

[6-4] 1,3-dicarboxy-5-(meth)acryloyloxyadamantane (m=0, R 1 =H or CH 3 , R 20 =R 22 =COOH, R 21 =H); 

[6-5] 1-carboxy-3-hydroxy-5-(meth)acryloyloxyadamantane (m=0, R 1 =H or CH 3 , R 20 =COOH, R 21 =H, R 22 =OH); 

[6-6] 1-(meth)acryloyloxy-4-oxoadamantane (m=0, R 1 =H or CH 3 , R 20 =R 21 =H, R 22 =4-oxo group); 

[6-7] 3-hydroxy-1-(meth)acryloyloxy-4-oxoadamantane (m=0, R 1 =H or CH 3 , R 2 <>=3-OH, R 2 1=H, R 22 =4-oxo group) ; 

[6-8] 7-hydroxy-1-(meth)acryloyloxy-4-oxoadamantane (m=0, R 1 =H or CH 3 , R 2 o=7-OH, R 21 =H, R 22 =4-oxo group); 

[6-9] 1,3-dihydroxy-5-(1-(meth)acryloyloxy-1-methylethyl)adamant ane (m=1, R 1 =H or CH 3 , R 18 =R 19 =CH 3 

r20 =R 22 =O H, R 2 1=H); 

[6-1 0] 1-t-butoxycarbonyl-3-(meth)acryloyloxyadamantane (m=0, R 1 =H orCH 3 , r20=r2i =Hi R22=t-butoxycarbonyl 
group); 

[6-11] 1,3-bis(t-butoxycarbonyl)-5-(meth)acryloyloxyadamantane [m=0, R 1 =H or CH 3 , R 20 =R 22 =t-butoxycarbonyl 
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group, R 21 =H); 

[6-12] 1-t-butoxycarbony^3-ty^ R 1= H or CH 3 , R 20 =OH, R 21 =H, R 22 ^- 

butoxycarbonyl group); 

[6-13] 1-(2-tetrahydropyranyloxyca antane (m=0, R 1 =H or CH 3 , R 20 =R 21 =H, 

R 22 =2-tetrahydropyranyloxycarbonyl group); 

[6-14] 1,3-bis(2-tetrahydropyranyIoxycarbonyl)-5-(meth)acryloylox yadamantane (m=0, R 1 =H or CH 3 , 
R 20 =R 22 =2-tetrahydropyranyloxycarbonyl group, R 21 =H); and 

[6-15] 1-hydroxy-3-(24etrahydropyrany1oxycart)ony1)-5-(meth)acryl oyloxyadamantane (m=0, R 1 =H or CH 3 , 
R 20 =OH, R 21 =H, R 22 =2-tetrahydropyranyloxycarbonyl group). 

[0067] The compound represented by Formula (6) can be obtained, for example, pursuantly to the following reaction 
process chart: 



R 1 




(wherein R 1 , R 18 , R 19 , R 20 , R 21 , R 22 , R x and m have the same meanings as defined above). 

[0068] Of the compounds represented by Formula (29) for use as a raw material in the reaction process chart, a 
compound in which m=1 can be prepared in the same manner as compound (24) or (24a). Separately, of the compounds 
represented by Formula (29) for use as a raw material, a compound in which m=0 can be obtained by introducing a 
hydroxyl group or a carboxyl group into the adamantane ring of an adamantane compound. As the introduction process 
of hydroxyl group or carboxyJ group into the adamantane ring, the aforementioned process can be employed. Of the 
compounds represented by Formula (29), a compound in which R 22 is a -COOR group can be produced by subjecting 
a corresponding carboxylic acid and an alcohol ROH to a conventional esterification reaction. 

[0069] A reaction (an esterification reaction) between compound (29) and (meth)acryiic acid or its derivative (14) 
can be performed pursuantly to the reaction between the compound represented by Formula (13) and (meth)acrylic 
acid or its derivative (14). 

[Monomer Unit of Formula (VII)] 

[0070] 



CH 2 =c' 

C=0 




(wherein R 1 and R 23 have the same meanings as defined above) , of which specific examples are the following com- 
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pounds. These compounds can be prepared by a conventional or known technique. 

[7-1] 1-(meth)acryloyloxyadamantane (R 1 =H or CH 3 , R23=h); and 

[7-2] 1-(meth)acryloyloxy-3 t 5-dimethyladamantane (R1=H or CH 3 , R23=CH 3 ). 

[Monomer Unit of Formula (VIII)] 

[0071] Monomers constituting the monomer units of Formula (VIII) are represented by the following Formula (8): 



R 1 



CH 2 =C 

>=0 (8) 

0 

R^-R 25 

(wherein R 1 , R 24 and R 25 have the same meanings as defined above), 

of which typical examples include the following compounds. These compounds can be obtained by a known or con- 
ventional process such as a process in which a corresponding alcohol (HO-R24-R25) and (meth)acrylic acid or its 
derivative (14) are subjected to an esterification reaction. 

[8-1] 8-hydroxymethyl-4-(meth)acryloyloxymethyltricyclo [5.2. 1.0 2 . 6 ]decane; 
[8-2] 4-hydroxymethyl-8-(meth)acryloyloxymethyltricyclo[5.2.1 .0 2 - efdecane;' 
[8-3] 4-(meth)acryloyloxymethyItetracyclo[4.4.0.1 2 5 .l7,i0] dodecan e; 
[8-4] 2-(meth)acryloyloxynorbornane; 
[8-5] 2-(meth)acryloyloxyisobornane; and 
[8-6] 2-(meth)acryloyloxymethylnorbornane. 
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H(orCH 3 ) 






C=0 



[8-4] 



[8-5] 



[8-6] 



[Monomer Unit of Formula (IX)] 

[0072] Monomers constituting the monomer units of Formula (IX) are represented by the following Formula (9): 



(wherein R 1 , R 27 , R 28 , R 29 , R 30 and R 31 have the same meanings as defined above), 
of which typical examples include the following compounds: 

[9-1] 2-(meth)acryloyioxy-7-butyroiactone (R 1 =H or CH 3 , R27= R 28 =R 29 =R 30 =R 31 =H ) ; 
[9-2] 2-(meth)acryloyloxy-2-methyl-Y-butyrolactone (R 1 =H or CH 3 , R 27 =CH 3l R28 =R 29 =R 30 =R 31 =H ) ; 
[9-3] 2-(meth)acryloyloxy-4,4Klimethyl^butyrolactone (R 1 =H or CH 3 , r27= R 28 =R 29 == h i R 3 o=r31=ch 3 ) ; 
[9-4] 2-(meth)acryloyloxy-2,4,4-trimethyl-Y-butyroIactone (R 1 =H or CH 3 , R 27 =R 30 =R 31 =CH 3 , R 28 =R 29 =H); 
[9-5] 2-(meth)acryloyloxy-3,4,4-trimethyl-Y-butyrolactone (R 1 =H or CH 3 , R 27 =R 29 =H, R 28 =R 30 =R 31 =CH 3 ); 
[9-6] 2-(meth)acryloy1oxy-2 t 3,4,4-tetramethyl-y-butyroIactone (R 1 =H or CH 3 , R 27 =r 28 =r 3 o= R 31=ch 3 , R29=H) ; 
[9-7] 2-(meth)acryloyloxy-3 1 3,4-trimethy1-7-butyrolactone (R 1 =H or CH 3 , R 27 =R 31 =H, R 28 =R 29 =R 30 =CH 3 ) ; 
[9-8] 2-(meth)acryloyloxy-2,3,3,4-tetramethyl-y-butyrolactone (R1=H or CH 3t R27= R 28 =R 29 =R 30 =C H 3t R 31 =H); 
[9-9] 2-(meth)acryloyloxy-3,3 1 4,4-tetramethyl-Y-butyrolactone (R 1 =H or CH 3 R 27 =H, R 28 =R 29 =R 30 =R 31 =CH 3 ); and 
[9-10] 2-(meth)acryloyloxy-2,3 t 3,4,4-pentamethyl-y-butyrolactone (R 1 =H or CH 3 , R 27 =R 28 =R 29 =R 30 =R 31 =CH 3 ). 

[0073] The compounds represented by Formula (9) can be obtained, for example, pursuantly to the following reaction 
process chart: 



R 1 



<3<2 = C V 



c=o 




(9) 
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R 1 
CH 2 = (( 

C-R* 

< 14 > 0 0 9' r>27 O) 




{wherein R* is a hydrocarbon group; and R1 , R*7, R 28, R2 9 f R 3o, R 31 and . Rx have the same meanings as defined above). 
[0074] The hydrocarbon group in R* in the above reaction process chart includes, for example, methyl, ethyl, propyl, 
s-butyl, t-butyl, vinyl, ally! and other aliphatic hydrocarbon groups (alkyl groups, alkenyl groups or alkynyl groups) each 
having from about 1 to about 6 carbon atoms; phenyl group, naphthyl group and other aromatic hydrocarbon groups- 
and cycloalkyl groups and other allcycllc hydrocarbon groups. 

[0075] A reaction of a, ^-unsaturated carboxylic ester (30) with alcohol (31 ) and oxygen is performed in the presence 
of a N-hydroxyimide catalyst such as N-hydroxyphthalimide, and where necessary, a metallic promoter such as a cobalt 
compound (e.g., cobalt acetate or acetylacetonatocobalt). The ratio of a,p-unsaturated carboxylic ester (30) to alcohol 
(31 ) can be appropriately selected depending on the types (e.g., cost and reactivity) of the two compounds. For ex- 
ample, alcohol (31 ) may be used in excess (e.g., about 2 to 50 times by mole) to a,(5-unsaturated carboxylic ester (30) 
and vice versa, a,f3-unsaturated carboxylic ester (30) may be used in excess to alcohol (31). The amount of the N- 
hydroxyimide catalyst is, for example, from about 0.0001 to about 1 mole and preferably from about 0.001 to about 
0.5 mole, relative to 1 mole of the compound which is used in a less amount between a,p-unsaturated carboxylic ester 
(30) and alcohol (31). The amount of metallic promoter is, for example, from about 0.0001 to about 0.7 mole and 
preferably from about 0.001 to about 0.5 mole, relative to 1 mole of the compound which is used in a less amount 
between a,(3-unsaturated carboxylic ester (30) and alcohol (31). Oxygen is often used in excess to the compound 
which is used in a less amount among oc,p-unsaturated carboxylic ester (30) and alcohol (31 ). The reaction is performed 
in a solvent at a temperature of from about 0°C to about 150°C and preferably from about 30°C to about 100°C at 
atmospheric pressure or under a pressure (under a load) . Such solvents include, but are not limited to, acetic acid 
and other organic acids, acetonitrile and other nitriles, trifluoromethylbenzene and other halogenated hydrocarbons 
and ethyl acetate and other esters 



[0076] A reaction between thus obtained a-hydroxy-y-butyrolactone derivative (32) and (meth)acrylic acid or its de- 
rivative (14) can be carried out pursuantly to the reaction between 1-adamantanol derivative (13) and (meth)acrvlic 
acid or its derivative (14). J 

[Monomer Unit of Formula (X)] 

[0077] Monomers constituting the monomer units of Formula (X) are represented by the following Formula (10): 
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(wherein R 1 and n have the same meanings as defined above), of which typical examples include the following com- 
pounds: 

[10-1] 2-tetrahydropyranyl (meth)acrylate (R 1 =H or CH 3 , n=2); and 
[10-2] 2-tetrahydrofuranyl (meth)acrylate (R 1 =H or CH 3 , n=1). 

[Monomer Unit of Formula (XI)] 

[0078] Monomers constituting the monomer units of Formula (XI) are represented by the following Formula (11): 



✓ Rl 

0' 
H 

(wherein R 1 has the same meaning as defined above), of which specific examples are the following compounds: 
[11-1] (meth)acrylic acid (R 1 =H or CH 3 ). 

[0079] The invented polymeric compounds have all of transparency, alkali-solubility, adhesion and etching resistance 
as described above, and can be advantageously used as photoresist resins. 

[0080] A photoresist resin composition of the present invention comprises the invented polymeric compound and a 
light-activatable acid generator. 

[0081] As the light-activatable acid generator, known or. conventional compounds that can efficiently generate an 
acid by action of exposure can be employed. Such compounds include, but are not limited to, diazonium salts, iodonium 
salts (e.g., diphenyliodonium hexafluorophosphate), sulfonium salts (e.g., triphenylsulfonium hexafluoroantimonate, 
triphenylsulfonium hexafluorophosphate, and triphenylsulfonium methanesulfonate), sulfonates [e.g., 1-phenyl- 
1-(4-methylphenyl)sulfony1oxy-1-ben2oylmethane, 1,2,3-trisulfonyloxymethylbenzene, 1,3-dinitro-2-(4-phenylsulfony- 
loxymethyl)benzene, and 1-phenyl-1-(4-methylphenylsulfonyJoxymethyl)-1-hydroxy-1-b enzoyi methane], oxathiazol 
derivatives, s-triazine derivatives, disulfone derivatives (e.g., diphenyldisulfone), imide compounds, oxime sulfonates, 
diazonaphthoquinone, and benzoin tosylate. Each of these light-activatable acid generators can be used alone or in 
combination. 

[0082] The amount of the light-activatable acid generator can be appropriately selected depending on the strength 
of an acid generated by light irradiation or the proportion of each monomer unit in the polymeric compound, and is, for 
example, from about 0.1 to about 30 parts by weight, preferably from about 1 to about 25 parts by weight, and more 
preferably from about 2 to about 20 parts by weight, relative to 100 parts by weight of the polymeric compound. 
[0083] The photoresist resin composition may further comprise additional components. Such additional components 
include, but are not limited to, alkali-soluble resins (e.g., novoiak resins, phenol resins, imide resins, and carboxyl- 
group-containing resins), and other alkali-soluble components, coloring agents (e.g., dyestuffs), and organic solvents 
(e.g., hydrocarbons, halogenated hydrocarbons, alcohols, esters, amides, ketones, ethers, Cellosolves, Carbitols, gly- 
col ether esters, and mixtures of these solvents). 

[0084] The photoresist resin composition is applied onto a base or a substrate and is dried, and the resulting film 
(resist film) is exposed to light through a predetermined mask (or is further subjected to post-exposure baking) to form 
a latent image pattern, and the film is then developed to thereby highly precisely yield a fine pattern. 
[0085] Such bases or substrates include, for example, silicon wafers, metals, plastics, glasses and ceramics. The 
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photoresist resin composition can be applied using a conventional application means such as a spin coater t a dip coater 
and a roller coater. The applied film has a thickness of, for example, from about 0.1 to about 20 urn, and preferably 
from about 0.3 to about 2 um 

[0086] Light rays with different wavelengths, such as ultraviolet rays and X-rays, can be used for exposure For 
example, g-ray, i-ray, and excimer laser (e.g., XeCI, KrF, KrCI, ArF, or ArCI) are usually used for semiconductor resists 
An exposure energy is, for example, form about 1 to about 1000 mJ/cn^, and preferably from about 10 to about 500 
mJ/cm 2 . 

[0087] An acid is generated from the light-activatable acid generator by action of light irradiation, and the acid im- 
mediately eliminates the protective group (leaving group) of the carboxyl group of the polymeric compound. Thus, a 
carboxyl group that contributes to solubilized resin is formed. Subsequent development with water or an alkali developer 
can precisely form a predetermined pattern. 

Industrial Applicability 

[0088] According to the present invention, the polymer includes a monomer unit having an adamantane skeleton of 
a specific structure and can exhibit high etching resistance in addition to satisfactory transparency, alkali-solubility and 
adhesion. Accordingly, the invented polymeric compound is useful as a photoresist resin for use in, for example the 
micromachining of semiconductors. 

EXAMPLES 

[0089] The present invention will now be illustrated in further detail with reference to several examples below, which 
are not intended to limit the scope of the invention. A compound indicated by "acrylate" subsequent to a compound 
number (monomer number) means a compound having an acryloyloxy group, of two compounds corresponding to the 
compound number described in the specification. A compound indicated by "methacrylate" means a compound having 
a methacryloyloxy group, of the two compounds. The figure at lower right of the parentheses in the structural formulae 
is mole percentage of the monomer unit in question. 

PRODUCTION EXAMPLE 1 

(Production of 1-Acryloyloxy-3-t-butoxycarbonyladamantane [1-1 (acrylate)]) 

[0090] Initially, 10 mmole of 1-adamantanol, 1 mmole of N-hydroxyphthalimide, 30 ml of acetic acid and 30 ml of 
1,2-dichloroethane were placed in an autoclave, and were stirred at 95°C in a gaseous mixture atmosphere including 
15 atm (-1.5 MPa) carbon monoxide and 1 atm (=0.1 MPa) air for 6 hours. The resulting reaction mixture was con- 
centrated, and the concentrate was then subjected to column chromatography on a silica gel to thereby yield 1 -carboxy- 
3-hydroxyadamantane in a yield of 47%. 

[0091] A total of 25 mmole of acrylyl chloride (acryloyl chloride) was added dropwise to a mixture containing 10 
mmole of 1 -carboxy-3-hydroxy adamantane thus obtained, 25 mmole of triethylamine and 40 ml of tetrahydrofuran over 
about 30 minutes. After the completion of addition, the resulting mixture was stirred at room temperature for 2 hours 
After adding water, the reaction mixture was extracted with ethyl acetate, and the organic layer was concentrated, and 
the concentrate was subjected to column chromatography on a silica gel to thereby yield 1-acryloyloxy-3-carboxyad- 
amantane in a yield of 82%. 

[0092] A mixture of 5 mmole of 1-acryloyloxy-3-carboxyadamantane thus obtained, 50 mmole of isobutene 0 5 
mmole of sulfuric acid and 50 ml of dichloromethane was stirred at 0°C for 24 hours. After concentrating the reaction 
mixture, the concentrate was subjected to column chromatography on a silica gel to thereby yield the title compound 
in a yield of 81%. 

[Spectral Data] 

[0093] 1H-NMR (500 MHz, CDCI 3 ) 5: 1.43 (s, 9H), 1.55-2.23 (m, 12H), 2.28 (m, 2H), 5.74 (dd, 1H), 6.03 (dd, 1H), 
6.30 (dd, 1 H) 

PRODUCTION EXAMPLE 2 

(Production of 1-t-Butoxycarbonyl-3-methacryloyloxyadamantane [1-1 (methacrylate)]) 

[0094] The title compound was obtained in the same manner as in Production Example 1, except that methacrylyl 
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chloride (methacryloyl chloride) was used instead of acrylyl chloride. 
[Spectral Data] 

[0095] 1 H-NMR (500 MHz, CDCI 3 ) 5: 1.45-1.63 (m, 6H), 1.92 (s, 3H), 2.00-2.19 (m t 7H), 2.30 (m, 2H), 5.52 (brs, 
1H),6.02 (brs, 1H) 

PRODUCTION EXAMPLE 3 

(Production of 1-AcryloyIoxy-3-t-butoxycarbonyl-5-hydroxyadamantane [1-3 (acrylate)]) 

[0096] The title compound was obtained in the same manner as in Production Example 1 , except that 1 ,3-adaman- 
tanediol was used instead of 1-adamantanol to synthesis 1-carboxy-3 t 5-dihydroxyadamantane and that this compound 
was allowed to react with acrylyl chloride and then with isobutene. 

[Spectral Data] 

[0097] 1 H-NMR (500 MHz, CDCI 3 ) 6: 1.43 (s, 9H), 1.60-2.22 (m, 12H), 2.38 (brs, 1H), 2.42 (m, 1H), 5.76 (dd, 1H), 
6.03 (dd, 1H), 6.31 (dd, 1H) 

PRODUCTION EXAMPLE 4 

(Production of 1-t-Butoxycarbonyl-3-hydroxy-5-methacryloyloxyadamantane [1-3 (methacrylate)]) 

[0098] The title compound was obtained in the same manner as in Production Example 3, except that methacrylyl 
chloride was used instead of acrylyl chloride. 

[Spectral Data] 

[0099] 1 H-NMR (500 MHz, CDCI 3 ) 5: 1.43 (s, 9H), 1.62-1.88 (m, 6H), 1.90 (s, 3H), 2.02-2.22 (m, 7H), 2.41 (m, 1H), 
5.51 (brs, 1H), 6.02 (brs, 1H) 

PRODUCTION EXAMPLE 5 

(Production of 1-Acryloyloxy-3-(2-tetrahydropyranyloxycarbonyl)adamantane [1-4 (acrylate)]) 

[0100] A mixture of 10 mmole of 1-acryloyloxy-3-carboxyadamantane obtained in the same manner as in Production 
Example 1, 12 mmole of dihydropyran, 1 mmole of p-toluenesulfonic acid and 30 ml of dichloromethane was stirred 
at 20°C for 2 hours. After concentrating the reaction mixture, the resulting concentrate was subjected to column chro- 
matography on a silica gel to thereby yield 1-acryloyloxy-3-(2-tetrahydropyranyloxycarbonyl)adamantane in a yield of 
92%. 

[Spectral Data] 

[0101] 1 H-NMR (60 MHz, CDCI 3 ) 8: 1.2-2.6 (m, 20H), 3.5-4.2 (m, 2H), 5.7-6.6 (m, 4H) 
PRODUCTION EXAMPLE' 6 

(Production of 1-(2-Tetrahydropyranyloxycarbonyl)-3-methacryloyloxyadaman tane [1-4 (methacrylate)]) 

[0102] The title compound was obtained in a manner pursuant to Production Example 5, except that 1-carboxy- 
3-methacryloyloxyadamantane obtained as an intermediate in the process of Production Example 2 was used instead 
of 1-acryloyloxy-3-carboxyadamantane. 

[Spectra! Data] 

[0103] 1 H-NMR (60 MHz, CDCI 3 ) 5: 1.3-2.5 (m, 23H), 3.4-4.3 (m, 2H). 5.65 (brs, 1H), 6.0-6.3 (m, 2H) 
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PRODUCTION EXAMPLE 7 

(Production of 1-Acryloyloxy-3-hydroxy-5-(2-tetrahydropyranyloxycarbony!) adamantane [1-6 (acrylate)]) 

[0104] The title compound was obtained in the same manner as in Production Example 5, except that, instead of 
1-acryloyloxy-3-carboxyadamantane, 1-acryloyloxy-3-cart>oxy-5-hydroxyadamantane obtained as an intermediate in 
Production Example 3 was allowed to react with dihydropyran. 

[Spectral Data] 

[0105] 1 H-NMR (60 MHz, CDCI 3 ) 5: 1.1-2.5 (m, 20H), 3.5-4.2 (m, 2H), 5.7-6.5 (m, 4H) 
PROQUCTION EXAMPLE 8 

(Production of 1-Hydroxy-3-(2-tetrahydropyranyloxycarbonyI)-5-methacryloy loxyadamantane [1-6 (methacrylate)]) 

[0106] The title compound was obtained in the same manner as in Production Example 5, except that 1-carboxy- 
3-hydroxy-5-methacryloyloxyadamantane obtained as an intermediate in Production Example 4 was allowed to react 
with dihydropyran. 

[Spectral Data] 

[0107] 1 H-NMR (60 MHz, CDCI 3 ) 8: 1.2-2.7 (m, 23H), 3.3-4.2 (m, 2H), 5.6 (brs, 1H), 6.0-6.3 (m, 2H) 
PRODUCTION EXAMPLE 9 

(Production of 1-Acryloyloxy-3,5-bis(2-tetrahydropyranyloxycarbonyl)adama ntane [1-5 (acrylate)]) 

[0108] In an autoclave, 10 mmole of 1-adamantanol, 1 mmole of N-hydroxyphthalimide, 30 ml of acetic acid and 30 
ml of 1 ,2-dichloroethane were placed, and were stirred at 95°C in a gaseous mixture atmosphere of 1 5 atm (=1 .5 MPa) 
carbon monoxide and 1 atm (=0.1 MPa) air for 6 hours. After concentrating the reaction mixture, the resulting concen- 
trate was subjected to column chromatography on a silica gel to thereby yield 1 ,3-dicarboxy-5-hydroxyadamantane in 
a yield of 21%. 

[0109] The title compound was obtained in a manner pursuant to Production Example 5, except that 1 ,3-dicarboxy- 
5-hydroxyadamantane obtained by the above process was used instead of 1-carboxy-3-hydroxyadamantane. 

[Spectral Data] 

[0110] 1H-NMR (60 MHz, CDCI 3 ) 5: 1.3-2.7 (m, 25H), 3.4-4.3 (m, 4H), 5.6-6.5 (m, 5H) 
PRODUCTION EXAMPLE 10 

(Production of 1,3-Bis(2-tetrahydropyranyloxycarbonyl)-5-methacry1oyloxya damantane [1-5 (methacrylate)]) 

[01 11] The title compound was obtained in a manner pursuant to Production Example 6, except that 1 ,3-dicarboxy- 
5-hydroxyadamantane obtained in the process shown in Production Example 9 was used Instead of 1 -carboxy-3-hy- 
droxyadamantane. 

[Spectral Data] 

[0112] 1 H-NMR (60 MHz, CDCI 3 ) 5: 1.4-2.6 (m, 28H), 3.4-4.4 (m, 2H), 5.6 (brs, 1H), 6.0-6.3 (m, 2H) 
PRODUCTION EXAMPLE 11 

(Production of 1 -Acryloyloxy-3-hydroxyadama ntane [5-1 (acrylate)]) 

[0113] A total of 13 mmole of acrylyl chloride was added dropwise to a mixture of 10 mmole of 1,3-adamantanediol, 
1 5 mmole of triethylamine and 1 00 ml of tetrahydrofuran over about 30 minutes. After the completion of addition, the 
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resulting mixture was stirred at 50°C for 1.5 hours. After adding water, the reaction mixture was extracted with ethyl 
acetate, the organic layer was concentrated, and the resulting concentrate was subjected to column chromatography 
on a silica gel to thereby yield the title compound in a yield of 63%. 

[Spectral Data] 

[0114] 1 H-NMR (CDCI 3 ) 8: 1 .47-1 .61 (m, 2H), 1 .62-1 .80 (m, 5H), 2.00-2.1 7 (m, 6H), 2.34 (m, 2H), 5.75 (dd, 1 H), 6.03 
(dd, 1H), 6.30 (dd, 1H) 

PRODUCTION EXAMPLE 12 

(Production of 1-Hydroxy-3-methacryloyloxyadamantane [5-1 (methacrylate)]) 

[0115] The title compound was obtained in the same manner as in Production Example 11 , except that methacrylyl 
chloride was used instead of acrylyl chloride. 

[Spectral Data] 

[0116] 1 H-NMR (CDCI3) 5: 1.48-1.61 (m, 6H), 1.89 (s, 3H), 2.00-2.16 (m, 7H). 2.34 (m, 2H), 5.49 (brs, 1H), 6.01 (brs, 
1H) 

PRODUCTION EXAMPLE 13 

(Production of 1-Acryloyloxy-3,5-dihydroxyadamantane [5-2 (acrylate)]) 

[0117] The title compound was obtained in a manner pursuant to Production Example 11 , except that 1 ,3,5-adaman- 
tanetriol was used instead of 1,3-adamantanediol. 

[Spectral Data] 

[0118] 1 H-NMR (DMSO-d 6 ) 5: 1.38-1.96 (m, 12H), 2.22 (m, 1H), 4.60 (brs, 2H), 5.81 (dd, 1H), 6.03 (dd, 1H), 6.21 
(dd, 1H) 

PRODUCTION EXAMPLE 14 

(Production of 1,3-Dihydroxy-5-methacryloyloxyadamantane [5-2 (methacrylate)]) 

[0119] The title compound was obtained pursuantly to the process of Production Example 11, except that 1,3,5-ad- 
amantanetriol and methacrylyl chloride were used instead of 1,3-adamantanediol and acrylyl chloride, respectively. 

[Spectral Data] 

[0120] 1 H-NMR (DMSO-d 6 ) 6: 1.38-1.58 (m, 6H), 1.81 (s, 3H), 1.83-1.95 (m, 6H), 2.22 (m, 1H), 4.60 (brs, 2H), 5.58 
(brs, 1H), 5.92 (brs, 1H) 

PRODUCTION EXAMPLE 15 

(Production of 2-Acryloyloxy-1 ,5-dihydroxy-2-methyladamantane [2-5 (acrylate)]) 

[0121] A mixture of 30 mmole of 2-keto-1-adamantanol, 3 mmole of N-hydroxyphthalimide, 0.03 mmole of acetylac- 
etonatocobalt(lll) and 35 ml of acetic acid was stirred at 60°C in an oxygen atmosphere (1 atm (=0.1 MPa)) for 12 
hours. The resulting reaction mixture was concentrated, and the concentrate was subjected to column chromatography 
on a silica gel to thereby yield 2-keto-1 ,5-adamantanediol as a white solid matter. Separately, a solution of methylmag- 
nesium bromide in THF (tetrahydrofuran) was prepared from 11 mmole of metal magnesium, 10 mmole of bromometh- 
ane and a small amount of iodide. A solution of the above-prepared 2-keto-1 ,5-adamantanediol in THF was added 
dropwise to the methylmagnesium bromide solution, and was refluxed for 2 hours. The reaction mixture was then 
added dropwise to a 10% by weight aqueous hydrochloric acid cooled on ice, and the mixture was stirred for 2 hours. 
The mixture was adjusted to neutrality with a 10% by weight aqueous sodium hydroxide solution, and was separated 
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into an organic layer and an aqueous layer. The aqueous layer was concentrated and was crystallized with acetone 
to thereby yield 2-methyl-1 ,2,5-adamantanetriol. 

[0122] A total of 6.5 mmole of acrytyl chloride was added dropwise to a mixture of 5 mmole of 2-methyl-1 ,2,5-ada- 
mantanetriol, 7.5 mmole of triethylamine and 50 ml of THF over about 15 minutes. After the completion of addition, 
5 the resulting mixture was stirred at room temperature for 1.5 hours. After adding water, the reaction mixture was ex- 
tracted with ethyl acetate, the organic layer was concentrated, and the concentrate was subjected to column chroma- 
tography on a silica gel to thereby yield the title compound. 

PRODUCTION EXAMPLE 16 

10 

(Production of 2-Acryloyloxy-4,4-dimethyl-^butyrolactone [9-3 (acrylate)]) 

[0123] A mixture of 3 mmole of ethyl acrylate, 3 ml of 2-propanol, 0.6 mmole of N-hydroxyphthalimide, 0.003 mmole 
of cobalt(ll) acetate, 0.010 mmole of acetylacetonatocobalt(lll) and 1 ml of acetonitrile was stirred at 60°C in an oxygen 
15 atmosphere (1 atm (=0.1 MPa)) for 12 hours. The reaction mixture was concentrated, and the resulting concentrate 
was subjected to column chromatography on a silica gel to thereby yield 2-hydroxy-4,4-dimethyl-^butyrolactone in a 
yield of 75%. 

[Spectral Data of 2-Hydroxy-4,4-dimethyl-y-butyrolactone] 

20 

[0124] 1H-NMR (CDCI 3 ) 8: 1.42 (s, 3H), 1.51 (s, 3H), 2.06 (dd, 1H) , 2.52 (dd, 1H), 3.03 (brs, 1H), 4.63 (t, 1H) 
[0125] A mixture of 1 00 mmole of 2-hydroxy-4,4-dimethyl-Y-butyrolactone thus obtained, 1 50 mmole of acrylyl chlo- 
ride, 1 50 mmole of triethylamine and 300 ml of toluene was stirred at 25°C for 4 hours. After adding water to the reaction 
mixture, the resulting organic layer was concentrated, and the concentrate was subjected to column chromatography 
25 on a silica gel to thereby yield 2-acryloyloxy-4 t 4-dimethyl^y-butyrolactone in a yield of 85%. 

[Spectral Data of 2-Acryloyloxy-4,4-dimethyl^y-butyrolactone] 

[0126] 1 H-NMR (CDCI3) 8: 1.42 (s, 3H), 1.52 (s, 3H), 2.06 (dd, 1H), 2.52 (dd, 1H), 5.65 (dd, 1H), 5.77 (dd, 1H), 6.03 
30 (dd, 1H), 6.32 (dd, 1H) 

PRODUCTION EXAMPLE 17 

(Production of 2-Methacryloyloxy-4,4-dimethyl-7-butyrolactone [9-3 (meth acrylate)]) 

35 

[0127] The title compound was obtained in the same manner as in Production Example 16, except that methacrylyl 
chloride was used instead of acrylyl chloride. 

[Spectral Data] 

40 

[0128] 1 H-NMR (CDCI3) 8: 1.42 (s, 3H), 1.48 (s, 3H), 1.90 (s, 3H), 2.15 (dd, 1H), 2.62 (dd, 1H), 5.66 (brs, 1H) t 6.18 
(brs, 1H) 

PRODUCTION EXAMPLE 18 

45 

(Production of 2-Acryloyloxy-2,4,4-trimethyl^y-butyrolactone [9-4 (acrylate)]) 

[0129] The title compound was obtained in the same manner as in Production Example 16, except that ethyl meth- 
acrylate was used instead of ethyl acrylate. 

50 

[Spectral Data] 

[0130] 1 H-NMR (CDCI3) 8: 1.45 (s, 3H), 1.57 (s, 3H), 2.16 (dd, 1H), 2.63 (dd, 1H), 5.74 (dd, 1H), 6.03 (dd, 1H), 6.32 
(dd, 1H) 

55 
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PRODUCTION EXAMPLE 19 

(Production of 2-Methacryloyloxy-2,4 1 4-trimethyl-^butyrolactone [9-4 (methacrylate)]) 

[0131] The title compound was obtained in the same manner as in Production Example 16, except that ethyl meth- 
acrylate and methacrylyl chloride were used instead of ethyl acrylate and acrylyl chloride, respectively. 

[Spectral Data] 

[0132] 1 H-NMR (CDCI 3 ) 5: 1.47 (s, 3H), 1.59 (s, 3H), 1.68 (d, 3H), 1.94 (dd, 3H), 2.20 (d, 1H), 2.60 (d, 1H), 5.64 (t, 
1H), 6.17 (s, 1H) 

PRODUCTION EXAMPLE 20 

(Production of 3-Acryloy1oxy-4,4-dimethyl-Y-butyrolactone [3-5 (acrylate)]) 

[0133] In dioxane, 2-hydroxy-4,4-di methyl -7-butyrolactone obtained according to the process of Production Example 
16 was subjected to a reaction (a dehydration reaction) with an equivalent amount of P2O5 at room temperature to 
thereby yield a corresponding a,p-unsaturated-y-butyrolactone (yield: 30%). Next, this substance was allowed to react 
with m-chloroperbenzoicacid (MCPBA) in methylene chloride at room temperature to thereby yield 2,3-epoxy-4,4-dime- 
thyi-- r -butyrolactone (yield: 85%). Hydrogen was bubbled into a mixture of 10 mmole of the obtained 2,3-epoxy- 
4,4-dimethyl-Y-butyrolactone, 1 g of 5% by weight Pd-C and 20 ml of tetrahydrofuran at room temperature for 11 hours. 
The resulting reaction mixture was filtrated and was concentrated, and the concentrate was subjected to column chro- 
matography on a silica gel to thereby yield 3-hydroxy-4,4-dimethyl^y-butyrolactone in a yield of 63%. 
[01341 The obtained 3-hydroxy-4,4-dimethyl-y-butyrolactone was allowed to react with acrylyl chloride in the same 
manner as in Production Example 16 to thereby yield the title compound (yield: 87%). 

[Spectral Data] 

[0135] MS m/e: 185 (M+) 

[0136] IR (cm- 1 ) : 3040, 1770, 1650, 1150 

PRODUCTION EXAMPLE 21 

(Production of 3-Methacryloyloxy-4,4-dimethyl^-butyrolactone [3-5 (methacrylate)]) 

[0137] The title compound was obtained in the same manner as in Production Example 20, except that methacrylyl 
chloride was used instead of acrylyl chloride. 

[Spectral Data] 

[0138] MS m/e: 199 (M + ) 

[0139] IR (cm* 1 ) : 3045, 1772, 1190 

PRODUCTION EXAMPLE 22 

(Production of 3-Acryloyloxy-3A4-trimethyl^butyrolactone [3-6 (acrylate)]) 

[0140] Using ethyl crotonate instead of ethyl acrylate, the procedure of Production Example 16 was repeated to 
thereby yield 2-hydroxy-3, 4, 4-trimethyl-^butyrolactone in a yield of 15%. The obtained 2-hydroxy-3,4,4-trimethyl-y- 
butyrolactone was subjected to a reaction (a dehydration reaction) with an equivalent amount of P 2 0 5 in dioxane at 
room temperature to thereby yield a corresponding a,p-unsaturated y-butyrolactone (yield: 34%). This substance was 
then allowed to react with m-chloroperbenzoic acid (MCPBA) in methylene chloride at room temperature to thereby 
yield 2,3-epoxy-3,4 1 4-trimethyl-Y-butyrolactone (yield: 75%). Hydrogen was bubbled into a mixture of 10 mmole of the 
obtained 2,3-epoxy-3,4 1 4-trimethyl-' r -butyrolactone, 1 g of 5% by weight Pd-C and 20 mi of tetrahydrofuran at room 
temperature for 11 hours. The resulting reaction mixture was filtrated and was concentrated, and the concentrate was 
subjected to column chromatography on a silica gel to thereby yield 3-hydroxy-3,4,4-trimethyl^butyrolactone in a yield 
82%. 
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[0141] The obtained 3-hydroxy-3,4,4-trimethyl-Y-butyrolactone was allowed to react with acrylyl chloride in the same 
manner as in Production Example 16 to thereby yield the title compound (yield: 85%). 

[Spectral Data] 

5 

[0142] MS m/e: 199 (M+) 

[0143] IR (cm-1) : 3020, 1768, 1210 

PRODUCTION EXAMPLE 23 

10 

(Production of 3-Methacryloyloxy-3,4,4-trimethyl-7-butyrolactone [3-6 (m etna cryl ate)]) 

[0144] The title compound was obtained in the same manner as in Production Example 22, except that methacrylyl 
chloride was used instead of acrylyl chloride. 

15 

[Spectral Data] 

[0145] MS m/e: 211 (M + ) 

[0146] IR (cm-1) : 3010, 1765, 1200 

20 

PRODUCTION EXAMPLE 24 

(Production of 1-(1-Acryloyloxy-1-ethylpropyl)adamantane [4-1 (acrylate)]) 

25 [0147] In a flask, 61 .51 g (0.060 mole) of a 1 3% by weight ethylmagnesium bromide-tetrahydrofuran solution previ- 
ously prepared from ethyl bromide and metal magnesium was placed. To this solution, a solution of 4.76 (0.02 mole) 
of n-butyl 1-adamantanecarboxylate in 7.21 g of tetrahydrofuran was added dropwise, while maintaining the inner 
temperature at 35°C or lower. After the completion of adding, the resulting mixture was stirred at room temperature 
for 1 hour. 

30 [0148] The above-obtained reaction mixture was added dropwise to 32.37 g of a 10% by weight aqueous sulfuric 
acid solution, while maintaining the inner temperature at 35°C or lower, and the resulting mixture was neutralized with 
a 5% by weight aqueous sodium hydroxide solution to thereby separate the mixture. The aqueous layer was extracted 
with two portions of 22.24 g of benzene, and the extract was added to the organic layer and the resulting mixture was 
rinsed with 22.24 g of an aqueous saturated sodium hydroxide solution and was dried over anhydrous sodium sulfate. 

35 The dried mixture was then filtrated, and the filtrate was concentrated under a reduced pressure to thereby yield a,oc- 
diethyl-1-adamantanemethanol. A yield on the basis of n-butyl 1-adamantanecarboxylate was 45.5%. 

[Spectral Data of a,a-Diethyl-1-adamantanemethanol] 

40 [0149] GC-MS m/e: 204, 193, 175, 161, 147, 135, 86, 79, 67, 57, 41 

[0150] A total of 15 mmole of acrylyl chloride was added dropwise to a mixture of 10 mmole of a,a-diethyl-1-ada- 
mantanemethanol thus obtained, 20 mmole of triethylamine and 40 ml of tetrahydrofuran over about 30 minutes. After 
the completion of addition, the resulting mixture was stirred at room temperature for 6 hours. After adding water, the 
reaction mixture was concentrated, and the concentrate was subjected to column chromatography on a silica gel to 

45 thereby yield the title compound in a yield of 72%. 

[Spectral Data) 

[0151] 1 H-NMR (500 MHz, CDCI 3 ) 5: 1.15-1.55 (m, 10H), 1.59-1.76 (m, 10H), 2.03 (m, 3H), 5.72 (dd, 1H), 6.04 (dd, 
so 1H), 6.28 (dd, 1H) 

PRODUCTION EXAMPLE 25 

(Production of 1-(1-Ethyl-1-methacryloyloxypropyl)adamantane [4-1 (methacrylate)]) 

55 

[0152] The title compound was obtained in the same manner as in Production Example 24, except that methacrylyl 
chloride was used instead of acrylyl chloride. 
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[Spectral Data] 

[0153] 1 H-NMR (500 MHz, CDCI 3 ) 8: 1.13-1.76 (m, 20H), 2.07 (m, 3H), 5.47 (brs, 1H), 6.00 (brs, 1H) 
5 PRODUCTION EXAMPLE 26 

(Production of 1-(1-Aciyloyloxy-1 -methyl propyl )ad a ma ntane [4-3 (acrylate)]) 

[0154] A mixture of 0.3 mole of adamantane, 1.8 mole of biacetyl, 1.5 mmole of cobalt (II) acetate and 300 ml of 
10 acetic acid was stirred at 60°C in an oxygen atmosphere (1 atm (= 0.1 MPa)) for 4 hours. The resulting reaction mixture 
was concentrated to about 20% by weight, and was then extracted with ethyl acetate, was dried, and was rinsed with 
hexane to thereby yield 1-acetyladamantane in a yield of 52% with a conversion from adamantane of 87%. 
[01 55] Separately, 1.1 mole of metal magnesium was placed in a flask, and the inside atmosphere of the flask was 
replaced with nitrogen, and a solution of 1.0 mole of ethyl bromide in 500 ml of ethyl ether was placed in the flask in 
is such an amount that the metal magnesium was submerged in the solution. A reaction was then initiated with a small 
amount of iodine, and the remainder ethyl ether solution of ethyl bromide was added dropwise to the mixture at such 
a rate that the solvent was gently refluxed. After the completion of addition, the reflux operation was continued for 
further 2 hours. 

[0156] A solution of 1 .0 mole of the above-prepared 1-acetyladamantane in 1000 ml of ethyl ether was added drop- 
} wise to the above-obtained reaction mixture at such a rate that the solvent was gently refluxed. After the completion 
of addition, the reflux operation was continued for further 2 hours. The resulting reaction mixture was gradually added 
dropwise to a 1 0% by weight hydrochloric acid (in an amount corresponding to HCI: 1 mole) cooled on ice, while stirring, 
and the mixture was stirred for further 2 hours at a temperature in a range from 0°C to room temperature. 
[01 57] A 1 0% aqueous sodium hydroxide solution was added to the reaction mixture to adjust the mixture to around 
15 neutrality, and the neutralized mixture was separated into an aqueous layer and an organic layer; the aqueous layer 
was extracted with two portions of 1000 ml of ethyl ether; the extract was added to the organic layer and the mixture 
was concentrated; and the concentrate was cooled and crystallized to yield a-ethyl-a-methyl-1-adamantanemethanol 
in a yield of 46%. 

[0158] A total of 10 mmole of acrylyl chloride was added to a mixture of 10 mmole of a-ethyl-a-methyl-1-adaman- 
30 tanemethanol thus obtained, 10 mmole of triethylamine and 40 ml of tetrahydrofuran over about 30 minutes. After the 
completion of addition, the resulting mixture was stirred at room temperature for 6 hours. After adding water, the reaction 
mixture was concentrated, and the concentrate was subjected to column chromatography on a silica gel to thereby 
yield the title compound in a yield of 74%. 

35 [Spectral Data] 

[0159] 1 H-NMR (CDCI 3 ) 6: 1.14-1.37 (m, 5H), 1.48 (s, 3H), 1.55-1.78 (m, 10H), 2.04 (m, 3H), 5.73 (dd, 1H), 6.05 
(dd, 1H), 6.29 (dd, 1H) 

-~ ' PRODUCTION EXAMPLE 27 

(Production of 1-(1-Methacryloyloxy-1 -methyl propyl)ad a ma ntane [4-3 (methacrylate)]) 

[0160] The title compound was obtained in the same manner as in Production Example 26, except that methacrylyl 
45 chloride was used instead of acrylyl chloride. 

[Spectral Data] 

[0161] 1 H-NMR (CDCI3) 5: 1.18-1.43 (m, 5H), 1.50 (s, 3H), 1.53-1.80 (m, 10H), 2.10 (m, 3H), 5.52 (brs, 1H), 6.02 
so (brs, 1H) 

PRODUCTION EXAMPLE 28 

(Production of 1 -( 1 -Aery I oyloxy- 1 ,2-di methyl propyl )-3-hydroxy ad a ma ntane [4-6 (acrylate)]) 

55 

[0162] The procedure of Production Example 26 was repeated, except that 0.3 mole of 1-adamantanol was used 
instead of adamantane, to thereby yield 1-acetyl-3-adamantanol in a yield of 20% with a conversion from 1-adamantanol 
of 82%. 
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[Spectral Data of 1-Acetyl-3-adamantanol] 

[0163] IR (cm-1): 3401, 2897, 2854, 1683, 1430, 1019, 605 13 C-NMR (CDCU) 8: 24.3, 29.9, 34.8, 36.8, 43.9, 45 4 
49.6,67.9,212.4 

[0164] Separately, 1.1 mole of metal magnesium was placed in a flask, and the inside atmosphere of the flask was 
replaced with nitrogen, and a solution of 1.0 mole of 2-bromopropane in 500 ml of ethyl ether was placed In the flask 
in such an amount that the metal magnesium was submerged in the solution. A reaction was then Initiated with a small 
amount of iodine, and the remainder ethyl ether solution of 2-bromopropane was added dropwise to the mixture at 
such a rate that the solvent was gently refluxed. After the completion of addition, the reflux operation was continued 
for further 2 hours. 

[0165] A solution of 0.5 mole of 1-acetyl-3-adamantanoI thus obtained in 1000 ml of ethyl ether was added dropwise 
to the above-obtained reaction mixture at such a rate that the solvent was gently refluxed. After the completion of 
addition, the reflux operation was continued for further 2 hours. The resulting reaction mixture was added dropwise to 
a 10% by weight hydrochloric acid (in an amount corresponding to HCI: 1 mole) cooled on ice, while stirring, and the 
mixture was stirred for further 2 hours at a temperature in a range from 0°C to room temperature. 
[01 66] A 1 0% aqueous sodium hydroxide solution was added to the reaction mixture to adjust the mixture to around 
neutrality, and the neutralized mixture was separated into an aqueous layer and an organic layer; the aqueous layer 
was extracted with two portions of 1000 ml of ethyl ether; the extract was added to the organic layer and the mixture 
was concentrated; and the concentrate was cooled and crystallized to yield 3-hydroxy-a-isopropyl-ot-methyl-1-ada- 
mantanemethanol in a yield of 67%. 

[Spectral Data of 3-Hydroxy-a-isopropyl-a-methyl-1-adamantanemethanol] 
[0167] MS m/e: 238 ( [M + ]), 220, 202, 187, 172, 157, 144 

[01 68] A total of 1 0 mmole of acryiyl chloride was added dropwise to a mixture of 1 0 mmole of 3-hydroxy-a-isopropyl« 
a-methyl-1-adamantanemethanol thus obtained, 10 mmole of triethylamine and 40 ml of tetrahydrofuran over about 
30 minutes. After the completion of addition, the resulting mixture was stirred at room temperature for 6 hours. After 
adding water, the reaction mixture was concentrated, and the concentrate was subjected to column chromatography 
on a silica gel to thereby yield the title compound in a yield of 67%. 

[Spectral Data] 

[0169] 1H-NMR(CDCI 3 )5: 1.21 (m, 1H), 1.41 (d, 6H), 1.42-1.80 (m, 13H), 2.28 (m, 2H), 5.76 (dd, 1H), 6.02 (dd, 1H), 
6.30 (dd, 1H) 

PRODUCTION EXAMPLE 29 

(Production of 1 -( 1-Methacry I oyloxy-1 t 2-dim ethyl propyl )-3-hydroxya da ma nta ne [4-6 (methacrylate)]) 

[0170] The title compound was obtained in the same manner as in Production Example 28, except that methacrylyl 
chloride was used instead of acryiyl chloride. 

[Spectral Data] 

[0171] MS m/e: 294 ( [M + ]), 276, 222, 204, 151, 133, 73, 55 
PRODUCTION EXAMPLE 30 

(Production of 1,3-Dihydroxy-5-(1-methacryloyloxy-1-methylethyl)adamantan e [6-9 (methacrylate)]) 

[0172] A mixture of 1 mole of 1-adamantanecarboxylic acid, 0.1 mole of N-hydroxyphthalimide, 1 mmole of acety- 
lacetonatocobalt (II) and 2.5 L of acetic acid was stirred at 75°C in an oxygen atmosphere (1 atm (=0.1 MPa)) for 12 
hours. The resulting reaction mixture was concentrated and was then subjected to column chromatography on a silica 
gel to thereby yield 3,5-dihydroxy-1-adamantanecarboxylic acid. 

[0173] A mixture of 300 mmole of 3, 5-dihydroxy-1-adamantanecarboxylic acid thus obtained, 450 mmole of n-bu- 
tanol, 15 mmole of sulfuric acid and 900 ml of toluene was stirred under reflux of toluene for 5 hours. The reaction 
mixture was concentrated and was then subjected to column chromatography on a silica gel to thereby yield n-butyl 
3,5-dihydroxy-1-adamantanecarboxylate. 
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[0174] A mixture of 200 mmole of n-butyl 3 t 5-dihydroxy-1-adamantanecarboxylate thus obtained, 440 mmole of 
2-methoxyethoxymethyl chloride, 440 mmole of triethylamine and 400 ml of tetrahydrofuran (THF) was refluxed for 3 
hours. The reaction mixture was concentrated and was then subjected to column chromatography on a silica gel to 
thereby yield n-butyl 3,5-bis(2-methoxyethoxymethoxy)-1-adamantanecarboxyiate. 

5 [0175] Separately, 0.55 mole of metal magnesium was placed in a flask, and the inside atmosphere of the flask was 
replaced with nitrogen, and a solution of 0.5 mole of bromomethane in 250 ml of THF was placed in the flask in such 
an amount that the metal magnesium was submerged in the solution. A reaction was then initiated with a small amount 
of iodine, and the remainder THF solution of bromomethane was added dropwise to the mixture at such a rate that the 
solvent was gently refluxed. After the completion of addition, the reflux operation was continued for further 2 hours to 

10 thereby yield a methylmagnesium bromide solution. 

[0176] A solution of 100 mmole of n-butyl 3,5-bis(2-methoxyethoxymethoxy)-1-adamantanecarboxy1ate in 150 ml of 
THF was added dropwise to the above-prepared methylmagnesium bromide solution at such a rate that the solvent 
was gently refluxed. After the completion of addition, the reflux operation was continued for further 2 hours. The resulting 
reaction mixture was added dropwise to a 1 0% by weight hydrochloric acid cooled on ice, while stirring, and the mixture 

15 was stirred for further 2 hours at a temperature in a range from 0°C to room temperature. A 10% by weight aqueous 
sodium hydroxide solution was added to the reaction mixture to adjust the mixture to around neutrality, and the neu- 
tralized mixture was separated into an aqueous layer and an organic layer the aqueous layer was extracted with 
toluene; the extract was added to the organic layer and the mixture was concentrated; and the concentrate was sub- 
jected to column chromatography on a silica gel to thereby yield a,a-dimethyl-3,5-bis(2-methoxyethoxymethoxy)-1-ad- 
) amantanem ethanol. 

[0177] A total of 30 mmole of methacrylyl chloride was added dropwise to a mixture of 20 mmole of a,a-dimethyl- 
3,5-bis(2-methoxyethoxymethoxy)-1-adamantanem ethanol thus obtained, 40 mmole of triethylamine and 80 ml of THF 
over about 30 minutes. After the completion of addition, the resulting mixture was stirred at room temperature for 6 
hours. After adding water, the resulting reaction mixture was extracted with ethyl acetate, the organic layer was con- 
25 centrated, and the concentrate was subjected to column chromatography on a silica gel to thereby yield 1 -(1 -methacry- 
loyloxy-1-methylethyl)-3,5-bis(2-methoxyethox ymethoxy)adamantane. 

[0178] A mixture of 10 mmole of 1-(1-methacryloyloxy-1-methylethyl)-3,5-bis(2-methoxyethox ymethoxy)adaman- 
tane thus obtained, 1 mmole (in terms of HCI) of 6N-HCI and 40 ml of acetone was stirred at room temperature for 5 
hours. The resulting reaction mixture was incorporated with an aqueous ammonium chloride solution, was extracted 
30 with ethyl acetate, the organic layer was concentrated, and the concentrate was subjected to column chromatography 
on a silica gel to thereby yield the title compound. 

[Spectral Data] 

35 [01 79] 1 H-NMR (500 MHz, DMSO-d 6 ) 6: 1 .33-1 .97 (m, 21 H), 2.22 (m, 1 H), 4.68 (brs, 2H), 5.74 (brs, 1 H), 5.91 (brs, 1 H) 
EXAMPLE 1 

Synthesis of Resin Having the Following Structure 
[0180] 



CH 3 CH 3 



50 L^r^J 

6-C(CH3) 3 

55 [01 81 ] In an Erlenmeyer flask, 4.61 g (1 5.0 mmole) of monomer [1-1] (methacrylate), 5.38 g (22.5 mmole) of monomer 
[5-2] (methacrylate) and 0.96 g of an initiator ('V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF (tetrahydrofuran) to yield a monomer solution. Separately, 15 g of THF 
was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared 
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monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump After the 
completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C and 
the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration' The 
reprecipitation and purification procedure was repeated once again to yield 8.03 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 8800 
and a dispersion (Mw/Mn) of 2.20. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2 5 (broad) 1 6 
1.9, 2.1 and 4.6 ppm. " '' 



EXAMPLE 2 

Synthesis of Resin Having the Following Structure 
[0182] 



Ji=o 





0183] In an Ertenmeyer flask. 4.20 g (12.6 mmole) of monomer [1-4] (acrylate), 6.51 g (29.3 mmole) of monomer 
(5-1] (acrylate) and 1.07 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed and 
were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supp ied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put .nto 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.55 g of the target resin. The recovered polymer was subjected to GPC 

TonTlu SSif ^f.^ ,ymer h3d 3 Wei9ht aVerage molecular wei 9M (Mw) of 9500 and a dispersion (Mw/Mn) of 
2.20. in H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.6 and 5.9 ppm. 

EXAMPLE 3 

Synthesis of Resin Having the Following Structure 
[0184] 

CH, CH, 

.,c=o <b=o 





[0185] In an Erlenmeyer flask, 4.20 g (12.6 mmole) of monomer [1^1] (methacrylate),4.49 g (18.9 mmole) of monomer 
[5-2] (methacrylate) and 0.87 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed. 
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and were completely dissolved in 24 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 6.52 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7800 and a dispersion (Mw/Mn) of 
1.98. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.6 and 5.9 ppm. 

EXAMPLE 4 

Synthesis of Resin Having the Following Structure 
[0186] 



[0187] In an Erlenmeyer flask, 5.13 g (13.6 mmole) of monomer [1-3] (acrylate), 4.86 g (20.5 mmole) of monomer 
[5-1] (acrylate) and 1.00 g of an initiator CV-65 M produced by Wako Pure Chemical Industries. Ltd.) were placed, and 
were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 1 5 g of THF was placed in a 1 00-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.78 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7500 and a dispersion (Mw/Mn) of 
2.03. In 1 H-NMR (in DMSO-d6) spectrum, clear signals were observed at 0.8-2.5 (broad), 1 .6, 1 .9, 2.1 , 4.6 and 5.9 ppm. 

EXAMPLE 5 

Synthesis of Resin Having the Following Structure 
[0188] 



[01 89] In an Erlenmeyer flask, 5. 1 3 g (1 3.6 mmole) of monomer [1 -3] (meth acrylate), 4.86 g (20.5 mmole) of monomer 
[5-2] (methacrylate) and 0.99 g of an initiator ("V-eS" produced by Wako Pure Chemical Industries, Ltd.) were placed, 




£-C(CH 3 ) 3 




6-C<CHj) 3 
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and were completely dissolved In 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed In a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.78 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 9000 and a dispersion (Mw/Mn) of 
2.31. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.6 and 5.9 ppm. 

EXAMPLE 6 

Synthesis of Resin Having the Following Structure 
[0190] 



[0191] Inan Ertenmeyer flask, 8.51 g (26.4 mmole) of monomer [1-3] (methacrylate), 1 .21 g (6.60 mmole) of monomer 
[9-3] (methacrylate) and 0.97 g of an initiator CV-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.55 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7900 and a dispersion (Mw/Mn) of 
1.89. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.5, 1.9, 2.1, 4.6 and 5.9 ppm. 

EXAMPLE 7 

Synthesis of Resin Having the Following Structure 
[0192] 



[0193] Inan Erienmeyer flask, 8.81 g (27.3 mmole) of monomer [1-3] (methacrylate), 1.31 g(6.84 mmole) of monomer 
[9-4] (methacrylate) and 0.99 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
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and were completely dissolved in 25 g of THF to yield a monomer solution. Separately 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.24 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 8100 and a dispersion (Mw/Mn) of 
2.11. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.5, 1.9, 2.1, 4.6 and 5.9 ppm. 

EXAMPLE 8 

Synthesis of Resin Having the Following Structure 
[0194] 



[0195] In an Erlenmeyer flask, 8.45 g (26.2 mmole) of monomer [1-3] (methacrylate), 1 .30 g (6.56 mmole) of monomer 
[3-5] (methacrylate) and 0.98 g of an initiator { t V-65 n produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.05 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7800 and a dispersion (Mw/Mn) of 
2.26. In 1 H-NMR (in DMSO-d6) spectrum, clear signals were observed at 0.8-2.5 (broad), 1 .5, 1 .9, 2. 1 , 4.6 and 5.6 ppm. 

EXAMPLE 9 

Synthesis of Resin Having the Following Structure 
[0196] 



[01 97] In an Erlenmeyer flask, 8.40 g (26.0 mmole) of monomer [1-3] (methacrylate), 1 .38 g (6.52 mmole) of monomer 
[3-6] (methacrylate) and 0.98 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
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and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecip Ration and purification 
procedure was repeated once again to yield 7.78 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 9300 and a dispersion (Mw/Mn) of 
2.38. In 1 H-NMR (in DMSO-d6) spectrum, clear signals were observed at 0.8-2.5 (broad), 1.5, 2.1, 4.6 and 5.6 ppm. 

EXAMPLE 10 

Synthesis of Resin Having the Following Structure 
[0198] 




[01 93] In an Erlenmeyer flask, 9.02 g (28.0 mmole) of monomer [1-3] (methacrylate), 1 .1 9 g (7.00 mmole) of monomer 
[1 0-1] (methacrylate) and 1 .02 g of an initiator ( w V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.78 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 8500 and a dispersion (Mw/Mn) of 
2.43. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.7 (broad), 1 .5, 1 .9, 2 1 3 7 3 9 4 6 and 5 9 
ppm. 

EXAMPLE 11 

Synthesis of Resin Having the Following Structure 
[0200] 




[0201] In an Erlenmeyer flask, 4.41 g (12.6 mmole) of monomer [1-6] (acrylate), 5.20 g (23.4 mmole) of monomer 
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[5-1] (acrylate) and 0.96 g of an initiator CV-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 1 5 g of THF was placed in a 1 00-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60° C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.11 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 8200 and a dispersion (Mw/Mn) of 
2.00. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.5, 1.9, 2.1, 3.7, 3.8, 4.6 and 5.9 
ppm. 

EXAMPLE 12 

Synthesis of Resin Having the Following Structure 
[0202] 



[0203] In an Erlenmeyerflask, 5.46 g (1 5.6 mmole) of monomer [1-6] (meth acrylate), 5.20 g (23.4 mmole)of monomer 
[5-2] (methacrylate) and 1.04 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.76 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 8800 and a dispersion (Mw/Mn) of 
2.26. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1 , 3.7, 3.9, 4.6 and 5.9 
ppm. 
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EXAMPLE 13 



Synthesis of Resin Having the Following Structure 



[0204] 




[0205] In an Erlenmeyer flask, 8.50 g (24.2 mmole) of monomer [1-6] (methacrylate), 1 .13 g (6.07 mmole) of monomer 
[9-3] (methacrylate) and 0.96 g of an Initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 1 5 g of THF was placed in a 
100-mI flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.96 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7400 and a dispersion (Mw/Mn) of 
2.26. In 1 H-NMR (in DMSO-d6) spectrum, strong signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 
ppm. 

EXAMPLE 14 

Synthesis of Resin Having the Following Structure 



[0207] in an Erlenmeyer flask, 8.40 g (24.1 mmole) of monomer [1-6] (methacrylate), 1 .10 g (6.04 mmole) of monomer 
[9-4] (methacrylate) and 0.95 g of an initiator ( H V-65 H produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.77 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7800 and a dispersion (Mw/Mn) of 



[0206] 
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2.26. In 1 H-NMR (in DMSOd6) spectrum, signals were observed at 0.8-2.4 (broad), 1 .6 t 1 .9, 2.1 , 3.7, 3.9, 4.6 and 5.9 
ppm. 

EXAMPLE 15 

Synthesis of Resin Having the Following Structure 
[0208] 



[0209] In an Erlenmeyer flask, 8.55 g (23.4 mmole) of monomer [1 -6] (methacrylate), 1 .08 g (5.87 mmole) of monomer 
[3-5] (methacrylate) and 0.96 g of an initiator ("V-65 B produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.81 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 9000 and a dispersion (Mw/Mn) of 
2.14. in 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 4.6 and 5.3 ppm. 

EXAMPLE 16 

Synthesis of Resin Having the Following Structure 
[0210] 



[021 1] In an Erlenmeyer flask, 8.50 g (24.2 mmole) of monomer [1-6] (methacrylate), 1 .13 g (6.07 mmole) of monomer 
[3-6] (methacrylate) and 0.96 g of an initiator ("V-65" produced by Wako Pure Chemical. Industries, Ltd.) were placed, 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.96 g of the target resin. The recovered polymer was subjected to GPC 




CH 3 CH 3 
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analysis to find that the polymer had a weight average molecular weight (Mw) of 8200 and a dispersion (Mw/Mn) of 
2.19. In 1 H-NMR (in DMSO-d6) spectrum, strong signals were observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3 8 3 9 4 6 
and 5.9 ppm. 



EXAMPLE 17 



Synthesis of Resin Having the Following Structure 
[0212] 




[0213] In an Erienmeyer flask, 5.16 g (11.2 mmole) of monomer [1-5] (acrylate), 5.78 g (26.0 mmole) of monomer 
[5-1] (acrylate) and 1.13 g of an initiator ("V-65 n produced by Wako Pure Chemical Industries, Ltd.) were placed and 
were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 1 5 g of THF was placed In a 1 00-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.66 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7600 and a dispersion (Mw/Mn) of 
2.21. in 1 H-NMR (in DMSO-d 6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 3.8, 3.9 4 6 and 5 9 
PPm. ' 



EXAMPLE 18 



Synthesis of Resin Having the Following Structure 



[0214] 




[0215] In an Erienmeyer flask, 5.34 g (11.5 mmole) of monomer [1-5] (methacrylate), 6.01 g (27.0 mmole) of monomer 
[5-2] (methacrylate) and 0.96 g of an initiator ('V-65 M produced by Wako Pure Chemical Industries, Ltd.) were placed 
and were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 
1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
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put into 500 ml of hexane t and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.56 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 9100 and a dispersion (Mw/Mn) of 
2.18. In 1 H-NMR (in DMSO-d6) spectrum, strong signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.6 and 5.9 
ppm. 

EXAMPLE 19 

Synthesis of Resin Having the Following Structure 
[0216] 



[0217] In an Erienmeyer flask, 4.0 g (21.8 mmole) of monomer [2-1] (acrylate), 5.20 g (21.8 mmole) of monomer 
[3-2] (acrylate) and 0.92 g of an initiator 0/-65 n produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once iagain to yield 7.41 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 8000 and a dispersion (Mw/Mn) of 
2.26. In 1 H-NMR (in DMSO-d6) spectrum, strong signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.6 and 5.9 
ppm. 

EXAMPLE 20 

Synthesis of Resin Having the Following Structure 
[0218] 



[0219] In an Erienmeyer flask, 4.24 g (19.3 mmole) of monomer [2-1] (acrylate), 5.60 g (23.5 mmole) of monomer 
[2-5] (acrylate) and 0.98 g of an initiator ("V-65 n produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were completely dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 




H 



H 
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supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.27 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 8200 and a dispersion (Mw/Mn) of 
2.2. In 1 H-NMR (in DMSO-d6) spectrum, strong signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 

EXAMPLE 21 

Synthesis of Resin Having the Following Structure 
[0220] 




[0221] inan Erienmeyer flask, 4.10 g (13.4 mmole) of monomer [1-1] (methaciylate), 3.97 g (26.0 mmole) of monomer 
[5-1] (methacrylate), 2.47 g (13.4 mmole) of monomer [9-3] (methacrylate) and 1.05 g of an initiator eV-65" produced 
by Wako Pure Chemical industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.27 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8000 and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSOd6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.7 and 5.6 ppm. 

EXAMPLE 22 

Synthesis of Resin Having the Following Structure 
[0222] 



CHj CH a CHj 

. ^ 6=0 J^=° >K) 





[0223] In a flask, 4.1 0 g (1 3.4 mmoie) of monomer [1 -1 ] (methacrylate), 3.97 g (26.0 mmole) of monomer [5-1 ] (meth- 
acrylate), 2.65 g (13.4 mmole) of monomer [9-4] (methacrylate) and 1.05 g of an initiator ("V-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
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Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
5 The reprecipitation and purification procedure was repeated once again to yield 8. 1 9 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 8000 
and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 
1.9, 2.1,4.6, ppm. 

10 EXAMPLE 23 

Synthesis of Resin Having the Following Structure 

[0224] 




[0225] In an Erlenmeyerflask,4.10 g (13.4 mmole) of monomer [1-1] (methacrylate), 3.97 g (26.0 mmole) of monomer 
[5-1] (methacrylate), 2.46 g (13.4 mmole) of monomer [3-5] (methacrylate) and 1.05 g of an initiator ("V-65" produced 

30 by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 

35 separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.43 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8000 and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 ppm. 

-J EXAMPLE 24 

Synthesis of Resin Having the Following Structure 

[0226] 



50 



55 




45 



EP1 172 384 A1 



[0227] In an Erie nmeyer flask, 4.04 g (13.4 mmole) of monomer [1-1] (methacrylate), 3.97 g (26.0 mmole) of monomer 
[3-1 ] (methacrylate), 2.65 g (1 3.4 mmole) of monomer [3-6] (methacrylate) and 1 .05 g of an initiator ("V-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.66 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8000 and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 ppm. 

EXAMPLE 25 

Synthesis of Resin Having the Following Structure 
[0228] 



Q' C=0 

o 




O-C oh 
0-C(CH,) 3 . 




[0229] In an Erlenmeyer flask, 2.75 g (9.0 mmole) of monomer [1-1] (acrylate), 6.98 g (31.4 mmole) of monomer 
[5-1 ] (acrylate), 0.76 g (1 3.4 mmole) of monomer [1 0-1 ] (acrylate) and 1 .03 g of an initiator (^-65" produced by Wako 
Pure Chemical industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution 
Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration 
The reprecipitation and purification procedure was repeated once again to yield 8.28 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 8000 
and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0 8-2 4 (broad) 1 6 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. " ' 
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EXAMPLE 26 

Synthesis of Resin Having the Following Structure 
5 [0230] 



10 



15 




[0231] In an Erlenmeyer flask, 4.02 g (11 .0 mmole) of monomer [1-4] (methacrylate), 3.47 g (14.7 mmole) of monomer 
) [5-1] (methacrylate), 2.19 g (11.0 mmole) of monomer [9-3] (methacrylate) and 0.96 g of an initiator CV-65 H produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
25 the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.53 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8600 and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6, 5.3 and 5.9 ppm. 

30 

EXAMPLE 27 

Synthesis of Resin Having the Following Structure 

i 

35 [0232] 



45 




[0233] In an Erlenmeyer flask, 4.02 g (1 1 .0 mmole) of monomer [1-4] (methacrylate), 3.47 g (14.7 mmole) of monomer 
50 [5-1] (methacrylate), 2.19 g (11.0 mmole) of monomer [9-4] (methacrylate) and 0.96 g of an initiator CV-65" produced 
by Wako Pure Chemical industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
55 the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.26 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8200 and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
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observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 



EXAMPLE 28 



5 



Synthesis of Resin Having the Following Structure 



[0234] 



15 



10 




20 



[0235] In an Erlenmeyer flask, 4.20 g (11.5 m mole) of monomer [1-4] (methacrylate), 3.63 (15.3 mmole) of monomer 
[5-1] (methacrylate), 2.28 g (11.5 mmole) of monomer [3-5] (methacrylate) and 1.01 g of an initiator CV-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 

25 stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.26 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 

30 molecular weight (Mw) of 8200 and a dispersion (Mw/Mn) of 2.30. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.64, 5.3 and 5.9 ppm. 

EXAMPLE 29 

35 Synthesis of Resin Having the Following Structure 
[0236] 



[0237] In an Erlenmeyerflask, 4.20 g (1 1 .5 mmole) of monomer [1-4] (methacrylate), 3.63 g (1 5.3 mmole) of monomer 
[5-1] (methacrylate), 2.28 g (11.5 mmole) of monomer [3-6] (methacrylate) and 1.01 g of an initiator ("V-65 M produced 
by Wako Pure Chemical industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
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separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.55 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8700 and a dispersion (Mw/Mn) of 2.42. In ^-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

5 

EXAMPLE 30 

Synthesis of Resin Having the Following Structure 
10 [0238] 



15 




[0239] In an Erlenmeyer flask, 2.69 g (8.8 mmole) of monomer [1-4] (acrylate), 6.84 g (30.8 mmole) of monomer 
25 [5-1] (acrylate), 0.74 g (4.4 mmole) of monomer [10-1] (acrylate) and 1.03 g of an initiator ( n V-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
30 at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.79 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9200 
and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1 .6, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

35 

EXAMPLE 31 

Synthesis of Resin Having the Following Structure 
Jo [0240] 



45 



50 




6-C(CHJ 3 



55 [0241] In an Erlenmeyer flask, 2.69 g (8.8 mmole) of monomer [1-1 ] (acrylate), 6.84 g (30.8 mmole) of monomer 
[5-2] (acrylate), 0.74 g (4.4 mmole) of monomer [9-3] (acrylate) and 1.03 g of an initiator ("V-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and 
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the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 50Q ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.61 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9200 
and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1 .6, 
1 .9, 2.1 , 3.7, 3.8, 4.6 and 5.9 ppm. 

EXAMPLE 32 

Synthesis of Resin Having the Following Structure 
[0242] 




[0243] In an Erlenmeyer flask, 5.51 g (18.0 mmole) of monomer [1-1 ] (acrylate), 4.00 g (18.0 mmole) of monomer 
[5-2] (acrylate), 1.76 g (9.0 mmole) of monomer [9-4] (acrylate) and 1.03 g of an initiator ("V-65 H produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.47 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9200 
and a dispersion (Mw/Mn) of 2.40. in 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.5, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 33 

Synthesis of Resin Having the Following Structure 
[0244] 




[0245] In an Erlenmeyer flask, 4.95 g (16.2 mmole) of monomer [1-1 ] (acrylate), 3.6 g (16.2 mmole) of monomer 
[5-2] (acrylate), 1.59 g (8.1 mmole) of monomer [3-5] (acrylate) and 1.00 g of an initiator ("V-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
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Separately, 1 5 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
5 The reprecipitation and purification procedure was repeated once again to yield 7.92 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9200 
and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

10 EXAMPLE 34 

Synthesis of Resin Having the Following Structure 

[0246] 



H H H 




[0247] In an Erlenmeyer flask, 4.49 (14.7 mmole) of monomer [1-1 ] (acrylate), 3.5 g (14.7 mmole) of monomer [5-2] 
(acrylate), 1.56 g (7.4 mmole) of monomer [3-6] (acrylate) and 1.01 g of an initiator (^-65" produced by Wako Pure 
Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 

30 Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.81 g of the target resin. The recovered 

35 polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 8700 
and a dispersion (Mw/Mn) of 2.31 . In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1 .6, 
1.9, 2.2, 3.7, 3.8, 4.6 and 5.9 ppm. 

\ EXAMPLE 35 

j 

Synthesis of Resin Having the Following Structure 
[0248] 



50 




[0249] In an Erlenmeyerflask, 3.22 g (10.0 mmole) of monomer [1-1] (methacrylate), 6.50 g (35.3 mmole) of monomer 
[5-2] (methacrylate), 0.93 g (5.0 mmole) of monomer [10-1] (methacrylate) and 1.06 g of an initiator CV-65" produced 
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by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.12 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8500 and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1 , 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 36 

Synthesis of Resin Having the Following Structure 
[0250] 



[0251] In an Erienmeyer flask, 5.51 g (18.0 mmole) of monomer [1-4] (acrylate), 4.00 g (18.0 mmole) of monomer 
[5-2] (acrylate), 1.76 g (9.0 mmole) of monomer [9-3] (acrylate) and 1.03 g of an initiator (^-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining the temperature 
at 60° C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.25 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9000 
and a dispersion (Mw/Mn) of 2.03. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1 .6, 
1.9, 2.1, 3.8, 3.9, 4.6, 5.3 and 5.9 ppm. 

EXAMPLE 37 

Synthesis of Resin Having the Following Structure 
[0252] 



H 



H 



H 




H H H 
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[0253] In an Erienmeyer flask, 5.19 g (15.5 mmole) of monomer [1-4] (acrylate), 3.70 g (15.5 mmole) of monomer 
[5-2] (acrylate), 1.53 g (7.8mmole) of monomer [9-4] (acrylate) and 1.03 g of an initiator CV-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 gof THFto yield a monomer solution. 
Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 

5 the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.61 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 8900 

10 and a dispersion (Mw/Mn) of 2.14. In 1 H-NMR (in DMSO-d6) spectrum, 'signals were observed at 0.8-2.4 (broad), 1 .5, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 38 

15 Synthesis of Resin Having the Following Structure 



[0255] In an Erienmeyer flask, 5.51 g (18.0 mmole) of monomer [1-4] (acrylate), 4.00 g (18.0 mmole) of monomer 
[5-2] (acrylate), 1.76 g (9.0 mmole) of monomer [3-5] (acrylate) and 1.03 g of an initiator ("V-65 w produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 

35 Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
s The reprecipitation and purification procedure was repeated once again to yield 8.39 g of the target resin. The recovered 

rd polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9200 
and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 



[0254] 



30 



25 




45 



50 



55 



53 



EP1 172 384 A1 





EXAMPLE 39 

Synthesis of Resin Having the Following Structure 
5 [0256] 



10 0 ° £=0 



15 



[0257] In an Etienmeyer flask, 5.33 g (16.0 mmole) of monomer [1-4] (acrylate), 3.80 g (16.0 mmole) of monomer 
20 [5-2] (acrylate), 1.56 g (8.0 mmole) of monomer [3-6] (acrylate) and 1.06 g of an initiator fV-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
25 at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.66 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9200 
and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

30 

EXAMPLE 40 

Synthesis of Resin Having the Following Structure 
35 [0258] 



40 



45 




[0259] In an Erlenmeyer flask, 3.51 g (10.0 mmole) of monomer [1-4] (methacryiate), 6.50 g (35.3 mmole) of monomer 
[5-2] (methacryiate), 0.52 g (5.0 mmole) of monomer [10-1] (methacryiate) and 1.10 g of an initiator ( w V-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.37 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9500 and a dispersion (Mw/Mn) of 2.46. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
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observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 
EXAMPLE 41 

Synthesis of Resin Having the Following Structure 
[0260] 




[0261] In an Erienmeyer flask, 3.64 g (11.3 mmole) of monomer [1-3] (methacrylate), 3.56 g (15.1 mmole) of monomer 
[5-1] (methacrylate), 2.23 g (11.3 mmole) of monomer [9-3] (methacrylate) and 0.94 g of an initiator CV-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.29 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 7900 and a dispersion (Mw/Mn) of 2.08. in 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 42 

Synthesis of Resin Having the Following Structure 
[0262] 




i-CfCH^ 



[0263] I n an Erienmeyer flask, 3.86 g (1 1 .5 mmole) of monomer [1 -3] (methacrylate), 3.63 g (1 5.4 mmole) of monomer 
[5-1] (methacrylate), 2.46 g (11 .5 mmole) of monomer [9-4] (methacrylate) and 0.99 g of an initiator (*V-65 H produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a-nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.06 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
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molecular weight (Mw) of 7900 and a dispersion (Mw/Mn) of 2.08. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.6 and 4.6 ppm. 

EXAMPLE 43 

Synthesis of Resin Having the Following Structure 
[0264] 




[0265] I n an Erlenmeyer flask, 4.27 g (1 2.7 mmole) of monomer [1 -3] (methacrylate), 4.00 g (1 7.0 mmole) of monomer 
[5-1] (methacrylate), 2.51 g (12.7 mmole) of monomer [3-5] (methacrylate) and 1.07 g of an Initiator CV-65 n produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.43 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 7700 and a dispersion (Mw/Mn) of 2.07. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 4.6 and 5.3 ppm. 

EXAMPLE 44 

Synthesis of Resin Having the Following Structure 
[0266] 




[0267] In an Erlenmeyer flask, 3.85 g (11 .2 mmole) of monomer [1-3] (methacrylate), 3.6 g (16.3 mmole) of monomer 
[5-1] (methacrylate), 2.26 g (11.2 mmole) of monomer [3-6] (methacrylate) and 1.07 g of an initiator ("V-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
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separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.12 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of.7500 and a dispersion (Mw/Mn) of 1.98. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8 and 5.3 ppm. 

EXAMPLE 45 

Synthesis of Resin Having the Following Structure 
[0268] 




[0269] In an Erlenmeyer flask, 2.65 g (8.2 mmole) of monomer [1-3] (acrylate), 6.4 g (28.8 mmole) of monomer [5-1] 
(acrylate). 0.70 g (4.1 mmole) of monomer [10-1] (acrylate) and 0.98 g of an initiator ("V-65" produced by Wako Pure 
Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and 
the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.86 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 8500 
and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.5, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 46 

Synthesis of Resin Having the Following Structure 
[0270] 




[0271] In an Erienmeyerflask, 4.40 g (1 2.0 mmole) of monomer [1-6] (methacrylate), 3.80 g (1 6.1 mmole) of monomer 
[5-1] (methacrylate), 2.39 g (12.0 mmole) of monomer [9-3] (methacrylate) and 1.05 g of an initiator CV-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
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the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.58 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 7900 and a dispersion (Mw/Mn) of 2.21 . In 1 H-NMR (in DMSO-d6) spectrum, signals were 
s observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6, 5.3 and 5.9 ppm. 

EXAMPLE 47 

Synthesis of Resin Having the Following Structure 

10 

[0272] 



15 



20 




[0273] In an Erlenmeyer flask, 4. 1 8 g (1 1 .4 mmole) of monomer [1 -6] (methacrylate), 3.62 g (1 5.3 mmole) of monomer 
25 [5-1] (methacrylate), 2.39 g (11.4 mmole) of monomer [9-4] (methacrylate) and 0.99 g of an initiator CV-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
30 the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.61 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8100 and a dispersion (Mw/Mn) of 2.28. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

35 

EXAMPLE 48 



Synthesis of Resin Having the Following Structure 
40 [0274] 




[0275] in an Erlenmeyer flask, 4.1 8 g (1 1 .4 mmole) of monomer [1-6] (methacrylate), 3.62 g (1 5.3 mmole) of monomer 
[5-1] (methacrylate), 2.39 g (11.4 mmole) of monomer [3-5] (methacrylate) and 0.99 g of an initiator ("V-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
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the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.99 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8100 and a dispersion (Mw/Mn) of 2.28. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 49 

Synthesis of Resin Having the Following Structure 
[0276] 



CH, CH 3 .CH, 

o ^b=o Q ,b=o ^=0 



[0277] In an Erlenmeyer flask, 4. 1 8 g (1 1 .7 mmole) of monomer [1 -6] (methacrylate), 3.68 g (1 5.6 mmole) of monomer 
[5-1] (methacrylate), 2.48 g (11.7 mmole) of monomer [3-6] (methacrylate) and 1.02 g of an initiator CV-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.61 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8500 and a dispersion (Mw/Mn) of 2.36. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6, 5.3 and 5.9 ppm. 

EXAMPLE 50 

Synthesis of Resin Having the Following Structure 
[0278] 



H H H 




[0279] In an Erlenmeyer flask, 2.65 g (8.2 mmole) of monomer [1 -6] (acrylate), 6.4 g (28.8 mmole) of monomer [5-1 j 
(acrylate), 0.70 g (4.1 mmole) of monomer [10-1] (acrylate) and 0.98 g of an initiator ("V-65" produced by Wako Pure 
Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer solution. 
Separately, 1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and 
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the above-prepared monomer solution was supplied thereto In a nitrogen atmosphere over 90 minutes using a transfer 
pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature 
at 60°C t and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.38 g of the target resin. The recovered 
5 polymer was subjected to GPC analysis to find that the polymer had a weight average molecular weight (Mw) of 9500 
and a dispersion (Mw/Mn) of 2.51. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 
1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 51 

10 

Synthesis of Resin Having the Following Structure 
[0280] 

15 



20 




£-C(CH 3 ) s 



[0281] In an Erienmeyer flask, 5.51 g (18.0 mmole) of monomer [1-3] (methacrylate), 4.00 g (1 8.0 mmole) of monomer 
[5-2] (methacrylate), 1.76 g (9.0 mmole) of monomer [9-3] (methacrylate) and 1.03 g of an initiator ( M V-65" produced 

30 by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 

35 separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.12 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9200 and a dispersion (Mw/Mn) of 2.40. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.3 ppm. 

40 EXAMPLE 52 

Synthesis of Resin Having the Following Structure 

[0282] 

45 



50 



55 




60 
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[0283] In an Eri en meyer flask, 5.64 g (16.8 mmole) of monomer [1-3] (methacrylate), 4.23 g (16.8 mmole) of monomer 
[5-2] (methacrylate), 1.78 g (8.4 mmole) of monomer [9-4] (methacrylate) and 1.03 g of an initiator ("V-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-m! flask equipped with a reflux condenser and a three-way 

s stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.98 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 

10 molecular weight (Mw) of 8800 and a dispersion (Mw/Mn) of 2.31 . In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 

EXAMPLE 53 

15 Synthesis of Resin Having the Following Structure 
[0284] 



25 




30 

[0285] In an Erienmeyer flask, 5.51 g (18.0 mmole) of monomer [1-3] (methacrylate), 4.00 g (18.0 mmole) of monomer 
[5-2] (methacrylate), 1.76 g (9.0 mmole) of monomer [3-5] (methacrylate) and 1.03 g of an initiator ("V-eS" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
35 stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.61 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
.-' molecular weight (Mw) of 9000 and a dispersion (Mw/Mn) of 2.35. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.6, 5.3 and 5.9 ppm. 
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EXAMPLE 54 

Synthesis of Resin Having the Following Structure 
[0286] 




[0287] In an Erie nmeyer flask, 4.89 g (14.6 mmole) of monomer [1-3] (methacrylate), 3.67 g (14.6 mmole) of monomer 
[5-2] (methacrylate), 1.55 g (7.3 mmole) of monomer [3-6] (methacrylate) and 1.01 g of an initiator ("V-65" produced 
by Wako Pure Chemical Industries, Ltd.)were placed, and were completely dissolved in25gofTHFto yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.72 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9200 and a dispersion (Mw/Mn) of 2.39. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1 .6, 1 .9, 2.1 , 4.2 and 4.6 ppm. 

EXAMPLE 55 

Synthesis of Resin Having the Following Structure 
[0288] 




[0289] In an Erienmeyer flask, 2.65 g (8.2 mmole) of monomer [1-3] (methacrylate), 6.4 g (28.8 mmole) of monomer 
[5-2] (methacrylate), 0.70 g (4.1 mmole) of monomer [10-1] (methacrylate) and 0.98 g of an initiator ( H V-65" produced 
by Wako Pure Chemical industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.33 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 8900 and a dispersion (Mw/Mn) of 2.19. In 1 H-NMR (in DMSO-d6) spectrum, signals were 



62 



EP 1 172 384 A1 



observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 
EXAMPLE 56 

Synthesis of Resin Having the Following Structure 
[0290] 




[0291] In an Erienmeyer flask, 5.42 g (14.9 mmole) of monomer [1-6] (methacrylate), 3.75 g (14.9 mmole) of monomer 
[5-2] (methacrylate), 1.47 g (7.5 mmole) of monomer [9-3] (methacrylate) and 1.16 g of an initiator ("V-eS" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.53 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9600 and a dispersion (Mw/Mn) of 2.43. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 57 

Synthesis of Resin Having the Following Structure 
[0292] 




[0293] In an Erienmeyer flask, 5.81 g (15.9 mmole) of monomer [1-6] (methacrylate), 4.02 g (15.9 mmole) of monomer 
[5-2] (methacrylate), 169 g (8.0 mmole) of monomer [9-4] (methacrylate) and 1 .11 g of an initiator fV-65 M produced by 
Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.49 g of the 
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target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9600 and a dispersion (Mw/Mn) of 2.48. In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

5 EXAMPLE 58 



Synthesis of Resin Having the Following Structure 




[0295] In an Erlenmeyer flask, 5.49 g (15.1 mmole) of monomer [1-6] (methacrylate), 3.80 g (15.1 mmole) of monomer 
[5-2] (methacrylate), 1.50 g (7.6 mmole) of monomer [3-5] (methacrylate) and 1.21 g of an initiator ( w V-65 ,t produced 

25 by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 

30 separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.61 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9800 and a dispersion (Mw/Mn) of 2.41 . In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6, 5.3 and 5.9 ppm. 

35 EXAMPLE 59 

Synthesis of Resin Having the Following Structure 

[0296] 

40 




55 [0297] In an Erienmeyer flask, 5.1 3 g (14.1 mmole) of monomer [1 -6] (methacrylate), 3.55 g (14.1 mmole) of monomer 
[5-2] (methacrylate), 1.50 g (7.1 mmole) of monomer [3-6] (methacrylate) and 1.01 g of an initiator ("V-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 gof THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
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stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.61 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9800 and a dispersion (Mw/Mn) of 2.41 . In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1, 3.8, 3.9, 4.3, 4.6 and 5.9 ppm. 

EXAMPLE 60 

Synthesis of Resin Having the Following Structure 
[0298] 



[0299] In an Erlenmeyer flask, 2.65 g (7.3 mmole) of monomer [1-6] (methacrylate), 6.4 g (25.5 mmole) of monomer 
[5-2] (methacrylate), 0.67 g (3.7 mmole) of monomer [10-1] (methacrylate) and 0.98 g of an initiator fV-65" produced 
by Wako Pure Chemical Industries, Ltd.) were placed, and were completely dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.33 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had a weight average 
molecular weight (Mw) of 9500 and a dispersion (Mw/Mn) of 2.51 . In 1 H-NMR (in DMSO-d6) spectrum, signals were 
observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.6 and 5.9 ppm. 

EXAMPLE 61 

Synthesis of Resin Having the Following Structure 
[0300] 



[0301] In an Erlenmeyer flask, 2.22 g (7.7mmole) of monomer [4-1 ] (acrylate), 7.25 g (30.7 mmole) of monomer 
[6-1] (acrylate) and 0.95 g of an initiator ("V-65 w produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were dissolved in 25 g of THF (tetrahydrofuran) to yield a monomer solution. Separately, 15 g of THF was placed in a 
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100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution 
was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, 
the resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
5 procedure was repeated once again to yield 7.15 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had a weight average molecular weight (Mw) of 7500 and a dispersion (Mw/Mn) of 
2.05. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.5, 1.9, 2.1 and 4.6 ppm. 

EXAMPLE 62 

10 

Synthesis of Resin Having the Following Structure 
[0302] 

15 



20 




25 [0303] In an Erienmeyer flask, 3.53 g (12.2 mmole) of monomer [4-1 ] (methacrylate), 7.17 g (28.4 mmole) of mon- 
omer [6-2] (methacrylate) and 1.07 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were 
placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 

30 resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.82 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had Mw of 81 00 and a dispersion (Mw/Mn) of 2.32. In 1 H-NMR (in DMSO-d6) spectrum, 
signals were observed at 0.8-2.4 (broad), 1 .6, 1.9, 2.1 and 4.6 ppm. 

35 

EXAMPLE 63 

Synthesis of Resin Having the Following Structure 
40 [0304] 

CH 3 CH 3 
CH 3 CH 2 -i-CH 2 CH 3 CH 3 -i-CH 3 



50 





[0305] In an Erienmeyer flask, 5.20 g (18.0 mmole) of monomer [4-1 ] (methacrylate), 5.27 g (18.0 mmole) of mon- 
omer [6-9] (methacrylate) and 1.05 g of an initiator (^-65" produced by Wako Pure Chemical Industries, Ltd.) were 
55 placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
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put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 6.82 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had Mw of 8300 and a dispersion (Mw/Mn) of 2.1 8. In 1 H-NMR (in DMSO-d6) spectrum, 
signals were observed at 0.8-2.4 (broad), 1 .6, 1 .9, 2.1 and 4.6 ppm. 

5 

EXAMPLE 64 

Synthesis of Resin Having the Following Structure 
10 [0306] 



15 




[0307] In an Erlenmeyer flask, 4.09 g (15.5 mmole) of monomer [4-1 ] (acrylate), 5.55 g (25.0 mmole) of monomer 
[6-1] (acrylate), 1.86 g (10.1 mmole) of monomer [9-3] (acrylate) and 1.15 g of an initiator CV-65" produced by Wako 

25 Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25g of THF to yield a monomer solution. Separately, 
15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 

30 The reprecipitation and purification procedure was repeated once again to yield 7.87 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 7800 and a dispersion (Mw/Mn) of 1 .97. 
In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.9 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 ppm. 

EXAMPLE 65 

35 

Synthesis of Resin Having the Following Structure 
[0308] 



45 




[0309] In an Erlenmeyer flask, 3.90 g (13.4 mmole) of monomer [4-1 ] (meth acrylate), 5.28 g (22.4 mmole) of mon- 
omer [6-1] (methacrylate), 1 .90 g (9.0 mmole) of monomer [9-4] (methacrylate) and 1.10 g of an initiator CV-65" pro- 
duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-mi flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.26 g of the 
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target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 7900 and a 
dispersion (Mw/Mn) of 1.97. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.1 and 4.6 ppm. 

EXAMPLE 66 

Synthesis of Resin Having the Following Structure 
[0310] 



[0311] in an Erienmeyer flask, 3.50 g (12.1 mmole) of monomer [4-1 ] (methacrylate), 4.75 g (20.1 mmole) of mon- 
omer [6-1] (methacrylate), 1 .59 g (8.0 mmole) of monomer [3-5] (methacrylate) and 0.98 g of an initiator ("V-65" pro- 
duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.18 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 7600 and a 
dispersion (Mw/Mn) of 1.95. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.1, 4.3, 4.6 and 5.3 ppm. 

EXAMPLE 67 

Synthesis of Resin Having the Following Structure 
[0312] 



[0313] In an Erienmeyer flask, 3.50 g (12.7 mmole) of monomer [4-1 ] (acrylate), 4.75 g (21.4 mmole) of monomer 
[6-1] (acrylate), 1.70 g (8.6 mmole) of monomer [3-6] (acrylate) and 0.99 g of an initiator ("V-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60° C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.35 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 8000 and a dispersion (Mw/Mn) of 2.05. 




CH 3 



CH 3 
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In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.3 and 4.6,ppm. 
EXAMPLE 68 

Synthesis of Resin Having the Following Structure 
[0314] 



[0315] In an Erienmeyer flask, 3.99 g (13.8 mmole) of monomer [4-1 ] (methacrylate), 6.50 g (27.5 mmole) of mon- 
omer [6-1] (methacrylate), 0.84 g (4.6 mmole) of monomer [10-1] (methacrylate) and 0.99 g of an initiator (^-65" 
produced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.61 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8000 and a 
dispersion (Mw/Mn) of 2.05. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.1 , 3.8, 3.9, 4.3, 4.6 and 5.9 ppm. 

EXAMPLE 69 

Synthesis of Resin Having the Following Structure 
[0316] 



[0317] In an Erienmeyer flask, 2.12 g (8.1 mmole) of monomer [4-3 ] (acrylate), 7.25 g (32.7 mmole) of monomer 
[6-1] (acrylate) and 0.94 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml flask 
equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was supplied 
thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the resulting 
mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was put into 500 
ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification procedure 
was repeated once again to yield 7.44 g of the target resin. The recovered polymer was subjected to GPC analysis to 
find that the polymer had Mw of 7500 and a dispersion (Mw/Mn) of 1.93. In 1 H-NMR (in DMSO-d6) spectrum, signals 
were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 
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EXAMPLE 70 

Synthesis of Resin Having the Following Structure 
[0318] 




[0319] In an Erlenmeyer flask, 3.38 g (12.2 mmole) of monomer [4-3 ] (methacrylate), 7.20 g (28.6 mmole) of mon- 
omer [6-2] (methacrylate) and 1.06 g of an initiator ( M V-65 M produced by Wako Pure Chemical Industries, Ltd.) were 
placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15gof THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.84 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had Mw of 91 00 and a dispersion (Mw/Mn)of 2.34. In 1 H-NMR(in D MS 0-d6) spectrum, 
signals were observed at 0.8-2.5 (broad), 1.5, 1.9, 2.1 and 4.6 ppm. 

EXAMPLE 71 

Synthesis of Resin Having the Following Structure 
[0320] 



CH, CH 3 
CH 3 -6-CH 2 CH, CH 3 -i-CH 3 




jh 



[0321] In an Erlenmeyer flask, 4.80 g (17.4 mmole) of monomer [4-3 ] (methacrylate), 5.11 g (17.4 mmole) of mon- 
omer [6-9] (methacrylate) and 0.99 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were 
placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 1 5 g of THF was placed in a 1 00-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 8.29 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had Mw of 8700 and a dispersion (Mw/Mn) of 2.19. in 1 H-NMR (in DMSO-d6) spectrum, 
signals were observed at 0.8-2.5 (broad), 1 .5, 1 .9, 2.1 and 4.6 ppm. 
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EXAMPLE 72 

Synthesis of Resin Having the Following Structure 
5 [0322] 



10 



15 




[0323] In an Erlenmeyer flask, 4.50 g (16.3 mmole) of monomer [4-3 ] (methacrylate), 4.11 g (16.3 mmole) of mon- 
i omer [6-2] (methacrylate), 1.61 g (8.2 mmole) of monomer [9-3] (methacrylate) and 1.02 g of an initiator ("V-65" pro- 
duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
25 the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The re precipitation and purification procedure was repeated once again to yield 8.23 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 7800 and a 
dispersion (Mw/Mn) of 1.97. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 
2.1, 4.6 and 5.3 ppm. 

30 

EXAMPLE 73 

Synthesis of Resin Having the Following Structure 
35 [0324] 



H H H 



45 




[0325] In an Erlenmeyer flask, 4.50 g (17.2 mmole) of monomer [4-3 ] (acrylate), 4.11 g (17.2 mmole) of monomer 
[6-2] (acrylate), 1.74 g (8.6 mmole) of monomer [9-4] (acrylate) and 1.03 g of an initiator CV-65" produced by Wako 

so pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 

55 The reprecipitation and purification procedure was repeated once again to yield 7.94 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 7600 and a dispersion (Mw/Mn) of 1.95. 
In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 
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EXAMPLE 74 

Synthesis of Resin Having the Following Structure 
[0326] 




[0327] In an Erlenmeyer flask, 4.63 g (16.8 mmole) of monomer [4-3 ] (methacrylate), 4.23 g (16.8 mmole) of mon- 
omer [6-2] (methacrylate), 1 .66 g (8.4 mmole) of monomer [3-5] (methacrylate) and 1 .05 g of an initiator ("V-65" pro- 
duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.11 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 7600 and a 
dispersion (Mw/Mn) of 1.95. In 1 H-NMR (In DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.1, 4.3, 4.6 and 5.3 ppm. 

EXAMPLE 75 

Synthesis of Resin Having the Following Structure 
[0328] 




[0329] In an Erlenmeyer flask, 4.25 g (16.2 mmole) of monomer [4-3 ] (acrylate), 3.86 g (16.2 mmole) of monomer 
[6-2] (acrylate), 1.60 g (8.1 mmole) of monomer [3-6] (acrylate) and 0.97 g of an initiator ( , V-65 M produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 8.21 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 7600 and a dispersion (Mw/Mn) of 1.95. 
In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.3 and 4.6 ppm. 
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EXAMPLE 76 



Synthesis of Resin Having the Following Structure 



5 



[0330] 




? H 3 CH, 



CH, 



w 



10 



15 



[0331] In an Erienmeyer flask, 3.99 g (13.8 mmole) of monomer [4-3 ] (methacrylate), 6.50 g (27.5 mmole) of mon- 
omer [6-2] (methacrylate), 0.84 g (4.6 mmole) of monomer [10-1] (methacrylate) and 0.99 g of an initiator ("V-65" 
j produced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
25 separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.35 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8200 and a 
dispersion (Mw/Mn) of 2.21. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.2, 3.8, 3.9, 4.3, 4.6 and 5.9 ppm. 

30 EXAMPLE 77 

Synthesis of Resin Having the Following Structure 



[0333] In an Erienmeyer flask, 8.32 g (27.2 mmole) of monomer [4-6 ] (methacrylate), 1 .35 g (6.8 mmole) of monomer 
[9-3] (methacrylate) and 0.97 g of an initiator {"\/-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml flask 

50 equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was supplied 
thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the resulting 
mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was put into 500 
ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification procedure 
was repeated once again to yield 7.26 g of the target resin. The recovered polymer was subjected to GPC analysis to 

55 find that the polymer had Mw of 8000 and a dispersion (Mw/Mn) of 2.26. In 1 H-NMR (in DMSO-d6) spectrum, signals 
were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 ppm. 



[0332] 
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EXAMPLE 78 



Synthesis of Resin Having the Following Structure 



[0334] 




20 



[0335] In an Erienmeyer flask, 8.35 g (28.6 mmole) of monomer [4-6 ] (acrylate), 1.42 g (7.1 mmole) of monomer 
[9-4] (acrylate) and 0.98 g of an initiator CV-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were dissolved In 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml flask 
equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was supplied 
thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the resulting 
mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was put into 500 
ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification procedure 
was repeated once again to yield 7.82 g of the target resin. The recovered polymer was subjected to GPC analysis to 
find that the polymer had Mw of 8400 and a dispersion (Mw/Mn) of 2.32. In 1 H-NMR (in DMSO-d6) spectrum, signals 
were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 

EXAMPLE 79 

Synthesis of Resin Having the Following Structure 
[0336] 



[0337] I n an Erienmeyer flask, 8.38 g (27.4 mmole) of monomer [4-6 ] (methacrylate), 1 .36 g (6.8 mmole) of monomer 
[3-5] (methacrylate) and 0.97 g of an initiator (-V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml flask 
equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was supplied 
thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the resulting 
mixture was stirred for 1 0 hours, while maintaining the temperature at 60°C, and the reaction mixture was put into 500 
ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification procedure 
was repeated once again to yield 7.84 g of the target resin. The recovered polymer was subjected to GPC analysis to 
find that the polymer had Mw of 8500 and a dispersion (Mw/Mn) of 2.33. In 1 H-NMR (in DMSO-d6) spectrum, signals 
were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 ppm. 
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EXAMPLE 80 



Synthesis of Resin Having the Following Structure 



5 



[0338] 



10 



15 




Jo 



[0339] In an Ellen meyer flask, 8.22 g (26.9 mmole) of monomer [4-6 ] (methacrylate), 1 .42 g (6.7 mmole) of monomer 
j [3-6] (methacrylate) and 0.96 g of an initiator (*V-65" produced by Wako Pure Chemical Industries, Ltd.) were placed, 
and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml flask 
equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was supplied 
thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the resulting 
mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was put into 500 
25 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification procedure 
was repeated once again to yield 7.41 g of the target resin. The recovered polymer was subjected to GPC analysis to 
find that the polymer had Mw of 7900 and a dispersion (Mw/Mn) of 2.26. In 1 H-NMR (in DMSO-d6) spectrum, signals 
were observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.3 and 4.6 ppm. 

30 EXAMPLE 81 

Synthesis of Resin Having the Following Structure 



[0341] In an Erlenmeyer flask, 4.49 g (15.4 mmole) of monomer [4-6 ] (acrylate), 5.20 g (23.4 mmole) of monomer 
[6-1] (acrylate)' and 0.97 g of an initiator ("V-65 H produced by Wako Pure Chemical Industries, Ltd.) were placed, and 
were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml flask 
equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was supplied 
thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the resulting 
mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was put into 500 
ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification procedure 
was repeated once again to yield 7.46 g of the target resin. The recovered polymer was subjected to GPC analysis to 
find that the polymer had Mw of 7500 and a dispersion (Mw/Mn) of 2.13. In 1 H-NMR (in DMSO-d6) spectrum, signals 
were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 
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EXAMPLE 82 



Synthesis of Resin Having the Following Structure 



[0342] 




[0343] In an Erlenmeyer flask, 4.55 g (14.9 mmole) of monomer [4-6 ] (methacrylate), 5.58 g (22.1 mmole) of mon- 
omer [6-1] (methacrylate) and 1.01 g of an initiator ( M V-65 n produced by Wako Pure Chemical Industries, Ltd.) were 
placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.74 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had Mw of 7800 and a dispersion (Mw/Mn) of 2.1 3. In 1 H-NMR (in DMSO-d6) spectrum, 
signals were observed at 0.8-2.4 (broad), 1 .5, 1 .9, 2.1 and 4.6 ppm. 

EXAMPLE 83 

Synthesis of Resin Having the Following Structure 
[0344] 



[0345] In an Erlenmeyer flask, 5.48 g (17.9 mmole) of monomer [4-6 ] (methacrylate), 4.51 g (17.9 mmole) of mon- 
omer [6-9] (methacrylate) and 0.99 g of an initiator ("V-65" produced by Wako Pure Chemical Industries, Ltd.) were 
placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 15 g of THF was placed in a 100-ml 
flask equipped with a reflux condenser and a three-way stopcock, and the above-prepared monomer solution was 
supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. After the completion of supply, the 
resulting mixture was stirred for 10 hours, while maintaining the temperature at 60°C, and the reaction mixture was 
put into 500 ml of hexane, and the formed precipitation was separated by filtration. The reprecipitation and purification 
procedure was repeated once again to yield 7.49 g of the target resin. The recovered polymer was subjected to GPC 
analysis to find that the polymer had Mw of 81 00 and a dispersion (Mw/Mn) of 2. 1 6. In 1 H-NMR (in DMSO-d6) spectru m, 
signals were observed at 0.8-2.5 (broad), 1 .6, 1.9, 2.1 and 4.6 ppm. 
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EXAMPLE 84 



Synthesis of Resin Having the Following Structure 



[0346] 




H H H 



[0347] In an Erlenmeyer flask, 4.45 g (15.2 mmole) of monomer [4-6 ] (acrylate), 3.38 g (15.2 mmole) of monomer 
[6-1] (acrylate), 1.40g (7.6 mmole) of monomer [9-3] (acrylate) and 0.92 g of an initiator CV-65" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C t and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.25 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 7900 and a dispersion (Mw/Mn) of 1.95. 
In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.9 (broad), 1.6, 1.9, 2.1, 4.6 and 5.3 ppm. 

EXAMPLES 84 

Synthesis of Resin Having the Following Structure 



[0349] In an Erlenmeyer flask, 4.56 g (15.6 mmole) of monomer [4-6] (acrylate), 3.46 g (15.6 mmole) of monomer 
[6-1] (acrylate), 1.54 g (7.8 mmole) of monomer [9-4] (acrylate) and 0.95 g of an initiator ("V^" produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.25 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 8200 and a dispersion (Mw/Mn) of 2.12. 
In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1 and 4.6 ppm. 



[0348] 
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EXAMPLE 86 

Synthesis of Resin Having the Following Structure 
5 [0350J 



10 



15 




[0351] In an Erlenmeyer flask, 4.60 g (15.0 mmole) of monomer [4-6 ] (methacrylate), 3.55 g (15.0 mmole) of mon- 
omer [6-1] (methacrylate), 1.49 g (7.5 mmole) of monomer [3-5] (methacrylate) and 0.96 g of an initiator p/-65 w pro- 

20 duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 1 0 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 

25 separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.31 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8200 and a 
dispersion (Mw/Mn) of 2.23. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 
2.1, 4.3, 4.6 and 5.3 ppm. 

30 EXAMPLE 87 

Synthesis of Resin Having the Following Structure 

[0352] 

35 



40 




45 

[0353] In an Erlenmeyer flask, 4.65 g (15.2 mmole) of monomer [4-6 ] (methacrylate), 3.55 g (15.2 mmole) of mon- 
omer [6-1] (methacrylate), 1 .61 g (7.6 mmole) of monomer [3-6] (methacrylate) and 0.96 g of an initiator (-V-65" pro- 
duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 

so solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.64 g of the 

55 target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8500 and a 
dispersion (Mw/Mn) of 2.29. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.1, 4.3 and 4.6 ppm. 
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EXAMPLE 88 

Synthesis of Resin Having the Following Structure 
5 [0354] 



10 




[0355] In an Erlenmeyer flask, 3.99 g (13.8 mmole) of monomer [4-6 ] (methacryiate), 6.50 g (27.5 mmole) of mon- 
omer [6-1] (methacryiate), 0.84 g (4.6 mmole) of monomer [10-1] (methacryiate) and 0.99 g of an initiator CV-65* 
produced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
") solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.34 g of the 
25 target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8100 and a 
dispersion (Mw/Mn) of 2.10. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.5, 1.9, 
2.1, 3.8, 3.9, 4.3, 4.6 and 5.9 ppm. 

EXAMPLE 89 

30 

Synthesis of Resin Having the Following Structure 
[0356] 




[0357] In an Erlenmeyer flask, 4.50 g (16.3 mmole) of monomer [4-6 ] (methacryiate), 4.11 g (16.3 mmole) of mon- 
omer [6-2] (methacryiate), 1.61 g (8.2 mmole) of monomer [9-3] (methacryiate) and 1.02 g of an initiator fV-eS" pro- 
duced by Wako Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 8.23 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8000 and a 
dispersion (Mw/Mn) of 1.99. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 
2.1, 4.6 and 5.3 ppm. 
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EXAMPLE 90 

Synthesis of Resin Having the Following Structure 
5 [0358] 



10 



15 




[0359] In an Erlenmeyer flask, 4.53 g (15.5 mmole) of monomer [4-6 ] (acrylate), 3.69 g (15.5 mmole) of monomer 
[6-2] (acrylate), 1.54 g (7.8 mmole) of monomer [9-4] (acrylate) and 0.96 g of an initiator CV-65 W produced by Wako 

20 Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 

25 The reprecipitation and purification procedure was repeated once again to yield 8.23 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 8300 and a dispersion (Mw/Mn) of 2.20. 
in 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1., 2.2 and 4.6 ppm. 

EXAMPLE 91 

30 

Synthesis of Resin Having the Following Structure 
[0360] 

35 



40 




45 

[0361] in an Erlenmeyer flask, 4.50 g (15.4 mmole) of monomer [4-6 ] (acrylate), 3.67 g (15.4 mmole) of monomer 
[6-2] (acrylate), 1.42 g (7.2 mmole) of monomer [3-5] (acrylate) and 0,95 g of an initiator ( M V-65 M produced by Wako 
Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
1 5 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
so prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 
The reprecipitation and purification procedure was repeated once again to yield 7.23 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 8300 and a dispersion (Mw/Mn) of 2.06. 
55 in 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 2.1, 4.3, 4.6 and 5.3 ppm. 
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EXAMPLE 92 

Synthesis of Resin Having the Following structure 
5 [0362] 



10 



15 




[0363] In an Erlenmeyer flask, 4.50 g (15.4 mmole) of monomer [4-6] (methacrylate) t 3.67 g (15.4 mmole) of mon- 
\ omer [6-2] (methacrylate), 1.42 g (7.2 mmole) of monomer [3-5] (methacrylate) and 0.95 g of an initiator ("V-65" pro- 
duced by Wako Pure Chemical industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer 
solution. Separately, 15 g of THF was placed in a 100-ml flask equipped with a reflux condenser and a three-way 
stopcock, and the above-prepared monomer solution was supplied thereto in a nitrogen atmosphere over 90 minutes 
using a transfer pump. After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining 
25 the temperature at 60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was 
separated by filtration. The reprecipitation and purification procedure was repeated once again to yield 7.23 g of the 
target resin. The recovered polymer was subjected to GPC analysis to find that the polymer had Mw of 8300 and a 
dispersion (Mw/Mn) of 2.06. In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.4 (broad), 1.6, 1.9, 
2.2, 4.3 and 4.6 ppm. 

30 

EXAMPLE 93 

Synthesis of Resin Having the Following Structure 
35 [0364] 



45 




[0365] In an Erienmeyer flask, 3.75 g (12.8 mmole) of monomer [4-6 ] (acrylate), 6.11 g (25.7 mmole) of monomer 
[6-2] (acrylate), 0.73 g (4.3 mmole) of monomer [10-1] (acrylate) and 1.05 g of an initiator ("V-65" produced by Wako 

so Pure Chemical Industries, Ltd.) were placed, and were dissolved in 25 g of THF to yield a monomer solution. Separately, 
15 g of THF was placed in a 1 00-ml flask equipped with a reflux condenser and a three-way stopcock, and the above- 
prepared monomer.solution was supplied thereto in a nitrogen atmosphere over 90 minutes using a transfer pump. 
After the completion of supply, the resulting mixture was stirred for 10 hours, while maintaining the temperature at 
60°C, and the reaction mixture was put into 500 ml of hexane, and the formed precipitation was separated by filtration. 

55 The reprecipitation and purification procedure was repeated once again to yield 8.35 g of the target resin. The recovered 
polymer was subjected to GPC analysis to find that the polymer had Mw of 8200 and a dispersion (Mw/Mn) of 2.21. 
In 1 H-NMR (in DMSO-d6) spectrum, signals were observed at 0.8-2.5 (broad), 1.6, 1.9, 2.1, 3.8, 3.9, 4.3, 4.6 and 5.9 
ppm. 
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TEST EXAMPLE 

[0366] A total of 1 00 parts by weight of each of the polymers obtained in the examples, 1 0 parts by weight of triphe- 
nylsulfonium hexafluoroantimonate, and a solvent ethyl lactate were mixed to thereby prepare a photoresist resin 
composition having a polymer concentration of 17% by weight. This photoresist resin composition was applied onto a 
silicon wafer by spin coating to form a photosensitive layer 1.0 urn thick. The photosensitive layer was subjected to 
prebaking on a hot plate at a temperature of 100°C for 150 seconds, and was exposed to light through a mask using 
KrF excimer laser 247 nm In wavelength at an irradiance of 30 mJ/cm 2 . The exposed layer was then subjected to post- 
exposure baking at a temperature of 1 00°C for 60 seconds; was subjected to development in a 0.3 M aqueous tetram- 
ethylammonium hydroxide solution for 60 seconds; and was rinsed with pure water to yield a pattern with a 0.25-jim 
line and space in any case. 



Claims 

1 . A polymeric compound comprising at least one monomer unit selected from the following formulae (I), (II), (III) and 
(IV): 




(I) (ID (III) 



I 1 

-f-CH 2 -C ) 




(IV) 

(wherein R 1 is a hydrogen atom or a methyl group, R 2 and R 3 are the same or different and are each a hydrogen 
atom, a hydroxyl group or a -COOR 4 group, where R 4 is a t-butyl group, a 2-tetrahydrofuranyl group, a 2-tetrahy- 
dropyranyl group or an 2-oxepanyl group; R 5 and R 6 are the same or different and are each a hydrogen atom, a 
hydroxyl group or an oxo group; R 7 , R 8 and R 9 are the same or different and are each a hydrogen atom or a methyl 
group; R 10 and R 11 are the same or different and are each a hydrocarbon group having 1 to 8 carbon atoms; R 12 
R 13 and R 14 are the same or different and are each a hydrogen atom, a hydroxyl group or a methyl group; wherein 
if all of R 12 to R 14 are each a hydrogen atom or a hydroxyl group, R 10 and R 11 are not coincidental^ methyl groups) 
[wherein, when the polymeric compound comprises a monomer unit of Formula (II) in which R 5 =R 6 =H or comprises 
a monomer unit of Formula (III), the polymeric compound further comprises at least one monomer unit selected 
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from among a monomer unit represented by Formula (I), a monomer unit of Formula (II) in which at least one of 
R 5 and R 6 is a hydroxy! group or an oxo group, a monomer unit represented by Formula (IV) and a monomer unit 
represented by the following Formula (V): 



i 1 

-(-CHo-C > 

I 

c=o 




R 16 

(wherein R 15 and R 16 are the same or different and are each a hydrogen atom, a hydroxyl group or a carboxyl 
group; R 17 is a hydroxyl group, an oxo group or a carboxyl group; and R 1 has the same meaning as defined above)]. 

A polymeric compound according to claim 1 , comprising at least one monomer unit selected from among Formulae 
(I), (H) and (III); and at least one monomer unit represented by the following Formula (V): 



i 



-(-CH 2 -C > 

i 

c=o 




(wherein R 1 is a hydrogen atom or a methyl group; R 15 and R 16 are the same or different and are each a hydrogen 
atom, a hydroxyl group or a carboxyl group; and R 17 is a hydroxyl group, an oxo group or a carboxyl group). 

A polymeric compound according to claim 1, comprising at least one monomer unit represented by Formula (IV); 
and at least one monomer unit (excluding the monomer unit represented by Formula (IV)) selected from the fol- 
lowing formulae (VI) and (II): 
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(wherein R 1 is a hydrogen atom or a methyl group; R 18 and R 19 are the same or different and are each a hydrocarbon 
group having 1 to 8 carbon atoms; R 20 and R 21 are the same or different and are each a hydrogen atom, a hydroxy! 
group, a carboxyi group or a -COOR group; R 22 is a hydroxy! group, an oxo group, a carboxyl group or a -COOR 
group, where R is a t-butyl group, a 2-tetrahydrofuranyl group, a 2-tetrahydropyranyI group or an 2-oxepanyl group; 
m denotes 0 or 1; and R 5 and R 6 are the same or different and are each a hydrogen atom, a hydroxy! group or an 
oxo group). 

A polymeric compound according to any one of claims 1 to 3, further comprising at least one monomer unit selected 
from among a monomer unit represented by the following Formula (VII): 



-£-CH 2 -C- 
I 



c=o 



R 




(VII) 



>23 



(wherein R 1 and R 23 are the same or different and are each a hydrogen atom or a methyl group), 
a monomer unit represented by the following Formula (VIII) : 



R 1 
I 



-t-CH 2 -C- 



c=o 



24_ R 25 



(VIII) 



(wherein R 24 is a tricyclo[5.2.1 .0 2 - 6 ]decylmethyi group, a tetracyclo[4.4.0.1 2 ' 5 .1 7 ' 10 ]dodecylmethyl group, a nor- 
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bornyl group, an isobomyl group or a 2-norbornylmethyl group; R 25 is a substituent of R 24 and is a hydrogen atom, 
a hydroxyl group, a hydroxymethyl group, a carboxyl group or a -COOR 26 group, where R 26 is a t-butyl group, a 
2-tetrahydrofuranyl group, a 2-tetrahydropyranyl group or an 2-oxepanyl group; and R 1 has the same meaning as 
defined above), 

a monomer unit represented by the following Formula (IX) : 



-f-CH 



2: 



R 1 
» 

C 

I 

c=o 



0 



°N < ^ < R 29 

R 31 R 30 



(IX) 



(wherein R 27 , R 28 , R 29 , R 30 and R 31 are the same or different and are each a hydrogen atom or a methyl group; 

and R 1 has the same meaning as defined above), 

a monomer unit represented by the following Formula (X): 



i 1 

-£-CH 2 -C- 



C=0 



00 



(wherein n denotes an integer of 1 to 3; and R 1 has the same meaning as defined above), 
and a monomer unit represented by the following Formula (XI) : 



R 1 

-^CH 2 -C >- 

C=0 (XI) 

o' 
H 

(wherein R 1 has the same meaning as defined above). 

A polymeric compound according to any one of claims 1 to 4, wherein the total content of monomer units each 
having an adamantane skeleton occupies 50% to 100% by weight of total monomer units constituting the polymer. 



A polymeric compound according to any one of claims 1 to 4, wherein the total content of monomer units having 
an adamantane skeleton occupies 70% to 100% by weight of total monomer units constituting the polymer. 

A polymeric compound according to any one of claims 1 to 6, wherein said polymeric compound is for use as a 
photoresist resin. 
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8. A photoresist resin composition, comprising a polymeric compound according to any one of claims 1 to 6, and a 
light-activatable acid generator. 
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